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ISSUED WEEKLY 


THE TELEPHONE AS A MEASURING INSTRUMENT. 

A good deal has been heard of late about the use of the tele- 
phone for measuring small electric currents. In this connection 
it is always the telephone receiver that is implied, and its value 
depends upon its sensitiveness; a very small amount of energy 
is sufficient to produce an audible click in a sensitive instru- 
ment. For certain purposes the telephone receiver is a reliable 
and sensitive device. It may be used with good results for 
comparing electrical quantities, if the proper conditions be 
secured. When it is possible to arrange the measurement so as 
to use a null or zero method the telephone works very well. It 
serves here merely as a means of balancing two quantities. It 
will indicate by its silence a slight unbalancing one-way or 
the other, serving to produce a sound in the receiver. For such 
uses it is necessary that the energy which actuates the receiver 
be pulsating ; otherwise no sound will be produced. ‘The earliest 
use of the instrument was to compare inductances and capacities, 
an alternating current being employed; and later it was used 
in an adaptation of the potentiometer, measuring electromotive- 
forces. The circuit containing the receiver in this case was 
periodically opened. 

But the telephone receiver is now being used to some extent 
in another way, the accuracy of which may be questioned. It 
is sought to measure by means of it small amounts of electrical 
energy by comparing the intensity of the sound produced in the 
telephone receiver with that produced by energy supplied from a 
second source. The latter supply is varied and the connections 
alternately thrown from one circuit to the other until the ex- 
perimenter decides that the sounds are equal. In this use 
very much depends upon the judgment of the experimenter. 
Any 


one who has done any photometric work knows how difficult it 


He must determine the relative intensities of two sounds. 


is to decide when two surfaces are equally illuminated if the 
color of the lights be not identically the same. Although it is 
possible that the eye may be somewhat more erratic than the ear, 
it is not probable, and unless the two sounds produced in the 
telephone are exactly alike in all respects, both in intensity and 
quality, it will be just as difficult to decide when a balance is 
secured as it is in the photometer. And when using the tele- 
phone there is this additional difficulty as compared with the 
photometer: In the latter case two things are compared which 
are seen simultaneously, but in the former two sounds are com- 
pared which are heard alternately. 
There is also another chance of error. The sound produced 
in the telephone undoubtedly depends not only upon the quan- 


tity of energy passed through, but the manner of its passage; 
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upon the form of the electric impulse; and until this phase has 
been tested it is a little risky to accept quantitative results when 
obtained by means of the telephone receiver. Under proper con- 
ditions it might give satisfaction for qualitative results, but even 
here there is ample opportunity for error. 





UNDERGROUND CABLES FOR HIGH-VOLTAGE 
TRANSMISSION. 

In. the discussion of underground cables contained in the 
paper presented by Mr. H. G. Stott at the recent street railway 
convention, the reference to cables for higher voltages is sig- 
nificant. Heretofore the use of underground cables for trans- 
mission purposes has been confined almost entirely to city use, 
and the voltages employed have been from 6,000 to 11,000. 
In some cases higher values have been used—as high as 25,000; 
but this has generally been to meet some peculiar condition. 
For city purposes, where the distances are not great, there would 
seem to be no need at present for a great increase in pressure. 
For long-distance transmission, on the other hand, the ex- 
pense of laying the conductors underground makes such a system 
prohibitive at the present time, even were it possible to construct 
a cable for the voltages now employed. On first thought, there- 
fore, there seems to be no demand for a cable which could be 
used safely on a 44,000-volt system underground. 

Nevertheless, that the idea of using such cables should occur 
to any one indicates the general trend of engineering progress. 
At the present time the high-tension apparatus of a city system 
is capable of operating at a considerably higher voltage than 
that employed, with the exception of the cables, and our present 
experience leads us to believe that when cables for these higher 
pressures are demanded that they will be forthcoming. As 
pointed out by Mr. Stott, a 44,000-volt, three-phase, star-con- 
nected system with grounded neutral should be as safe to 
operate as a 25,000-volt system with the neutral ungrounded. 
But the question may be asked, in what way would a city system 
gain sufficiently by a four-fold increase in voltage to compensate 
for the increased cost of the cables? The distances are short as 
compared with cross-country transmission systems; and the 
opportunity of transmitting this power throughout the large 
area which a high voltage would bring within economical dis- 
tance is one which few companies are in a position to avail 
themselves of. Evidently the gains must be sought in some 
other way. They consist, of course, of an increase in efficiency 
of transmission which, in some cases, would be but a small gain; 
and in a decrease in the cross-section of copper conductors, 
somewhat, if not entirely, offset by the increase in the cost of 
insulation. But the most important gain would undoubtedly 
be the reduction in the currents transmitted, The experience 
of some of our largest city systems has shown that more trouble 
is to be expected from cables carrying large currents at moder- 
ately high voltages than from those carrying small currents at 
the highest voltages we employ; and a reduction in these cur- 
rents, even at the cost of increasing the voltage, would, it is 
believed, add much to the reliability of the system and reduce 
the damage to cables when accidents do happen. 
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If 44,000 volts be adopted for underground transmission 
lines, and it be found successful, it would not be surprising to 
have even higher voltages tried. Such a system is coming very 
close to the voltages now employed on the longest overhead 
transmission systems. These generally lie between 50,000 and 
60,000, the latter figure as the upper limit, set, not by the 
weakness of the electrical apparatus, but because above this 
point the losses from the overhead wire increase rapidly. It 
is possible that some such limitation will be found for under- 
ground cables, yet if transformer windings operate satisfactorily 
at 80,000 volts or more the limiting consideration may be merely 
one of cost. The insulation thought to promise best for such 
cables is one consisting of cloth tape properly impregnated with 
some good compound. Rubber will hardly be used until some 
way of preventing the deleterious effect of high-tension dis- 
charges has been devised. This is fortunate, in a way, since 
our rubber resources are already taxed to the utmost to supply 
the necessary quantity of material for insulating low-potential 
wires. 








INCREASING THE INSTITUTE MEMBERSHIP. 

The American Institute of Electrical Engineers is the rep- 
resentative organization of the electrical engineering profession, 
and, as has been pointed out several times in the presidential ad- 
dresses of recent incumbents of office of the Institute presidency, 
it should be the duty of all those who are directly connected with 
the electrical industry, and particularly those whose earning 
powers are augmented by the advancing prestige given to elec- 
trical engineering by reason of the Institute and its work, to 
support the organization, and, entering into its spirit, to live up 
to the high standard it seeks to provide. 

The nearness to completion of the new Engineers’ Build- 
ing, with adequate office facilities, expanded library accommoda- 
tions, and members’ privileges to which the Institute is entitled 
as one of the founder bodies, brings out very strongly at this 
time the advantage of Institute membership. 

While the growth of the Institute membership has been 
steady and considerable gains have been made within the past 
three or four years, the numerical gain has not been in propor- 
tion to the gain in the industry, to the efforts of those who 
have been largely responsible for this wide-spread activity, nor 
to the prosperity which has come to those who have been en- 
gaged in the industry. 

In his discussion of “Engineering Honors,” which was taken 
as the theme of the presidential address, delivered at the Mil- 
waukee convention, President Wheeler quoted Francis Bacon 
where he says, in the preface to his “Maxims of the Law”: 

“T hold every man a debtor to his profession; from the 
which as men of course do seek to receive contenance and profit, 
so ought they of duty to endeavor themselves by way of amends 
to be a help and ornament thereunto.” 

The speaker showed that one way in which every one ought 
to be a help to his profession is by giving it the support which 
comes from his membership. This seems to be little enough to 
ask of any one who has profited in any way by his profession, 
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yet an examination of the Institute membership list will show 
important sections of the country without Institute representa- 
tion. In his inaugural address on September 28, President 
Sheldon stated that “one of our foremost and largest universi- 
ties, with an electrical engineering course in its curriculum, has 
not a single person connected with it whose name appears upon 
our rolls.” 

This is not as it should be. Many of the brightest minds 
in electrical engineering of history have done noble work in the 
name of the Institute, and to-day, men of the same type are 
giving conscientious service to the Institute, largely that the 
profession as a whole may be advanced. Every man who pos- 
sesses the proper qualifications for membership either associate 


or full, should hold it an honor and distinction to be enrolled. 








SUBSTATION PRACTICE. 

lt is unfortunately true that the practising engineer finds 
little time for writing. This lack of opportunity is felt not 
only by the students of text-books, who are forced to depend 
largely upon those who have made a business of teaching, rather 
than upon the men who actually do the work, but by the tech- 
nical journals as well. Probably in no other field of journalism 
is it so difficult to get the proper men to discuss vital problems, 
and nearly all such contributions are obtained by solicitation— 
they are not offered voluntarily. 

‘his condition must not be taken as a discredit to those 
who do write for the text-books or for the journals; in fact, 
many of these books or writings could not be improved upon, 
so far as they go. The theory is accurately and clearly pre- 
sented, and often the modifications which practice makes de- 
sirable are dwelt upon, sometimes at length; yet there does 
remain a lack of discussion of the problems met every day 
by the man who spends his life in the central station or on the 
railway or in telephone work, or any of the other many branches 
of engineering. 

Many of these men do not seem to have time for writing; 
to others, no doubt, these matters are so commonplace that they 
can not believe that they are interesting to those who are not 
so familiar with them; and others, again, have not developed 
the faculty of observation. For this reason the paper presented 
on another page of this issue by Sydney W. Ashe is of 
unusual interest. Mr. Ashe, having felt during his work of 
teaching the need for more definite information dealing with 
operating practice, obtained employment at a railway substa- 
tion, actually doing the work there, and at the same time study- 
ing it in all its phases. The result is not only a clearer insight 
into the ways of doing things, but, by comparing the conditions 
of the men who work upon the different shifts of the day, some 
deductions are drawn which seem to be of considerable value. 
Such studies are not only interesting to others who are doing 
just such work, but they are doubly interesting to the man 
who has not had the opportunity of actually seeing for himself. 
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PLANS FOR ELECTRICAL SUPPLY IN LONDON. 

An interesting report has been presented to the London 
(England) County Council by its highway committee, drawing 
up a scheme for supplying London with cheap power. An 
abstract of this report will be found on another page of this 
It shows that the committee has taken a broad view of 
the situation and plans on a large scale. 

At the present time there are in London fifteen municipal 
systems and a number of private plants. The report advises 
that all of these be acquired by the County Council and that 
power be obtained from Parliament to supply electric power to 
an area of 451 square miles. Of this large district 117 square 
miles are in London, the rest lying in the surrounding districts. 
The scheme suggested is, in brief, the building of one or two 
large generating stations where modern machinery may be in- 
stalled for generating power and distributing it by means of 
high-tension, three-phase lines to substations suitably located. 
The generating stations now in operation there may be used as 
substations, though it is contemplated to abandon their generat- 
ing machinery gradually as the new system goes into operation. 
Several of these power stations are, very modern in design, some 
of them having been put into service recently. The investment 
which has already been made in these plants amounts to over 
$63,000,000, a great deal of which was alvanced by the London 
County Council to assist the local authorities in financing their 
individual plants. The new system, it is estimated, will cost 
$7,000,000 for the land, station and equipment, and $13,250,000 
for the transmission and distributing systems. This brings the 
entire cost for the undertaking to about $85,000,000, allowing 
for the private plants which must be acquired. It will not be 
necessary to raise all of this large sum, as, of course, in acquir- 
ing the old plants that money which has already been advanced 
will be deducted from the cost. 

The outcome of this undertaking, as well as that which is 
now under consideration for Paris, will be watched in this coun- 
try with much interest. No city on this side of the Atlantic 
has gone so deeply into the municipal operation of light and 


issue. 


power systems, and recent reports from engineers who have been 
to Europe were, on the whole, rather unfavorable. London, it 
seems, is in a peculiar condition. It is losing a number of its 
important manufacturing works because they can not secure 
cheap power, or rather because they can do better elsewhere; 
and it is to supply this want that the present scheme is pro- 
posed. Although $63,000,000 seems a lot to pay to acquire one 
or two large plants in place of some fifteen small ones, it should 
be borne in mind that it will be some years before the new 
system can be delivering power—the earliest date set is 1910— 
and that a good deal of the machinery now in use will be by 
that time superannuated and should be retired. It is probable 


that the more recent plants will continue to work as auxiliaries 
for some years longer. The engineering problems in the plan 
are of considerable magnitude and must be viewed broadly. If 
the report of the committee be adopted and authority be obtained 
from Parliament to go ahead with the work, the engineering 
plans will certainly prove of very great interest. 
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WATER AND GAS ANALYSIS 
FOR STEAM USERS.' 


BY JOHN B. C. KERSHAW. 


XI—TueE Use or Continuous AND RE- 

CORDING GAS-TESTING APPARATUS. 

A large number of automatic and re- 
cording gas-testing instruments of various 
types have been devised and are now being 
sold to steam users for checking the work 
of the firemen engaged upon the boiler 
plant. These instruments are costly to 
install, and require skilled attention to 
maintain them in satisfactory working 
order. When placed in the charge of men 
who will give the necessary time and trou- 
ble to the work, they yield in most cases, 
however, satisfactory results. 

The tests obtained with these automatic 
and recording gas-testing 
can only be regarded as supplement- 
ary to the gas-testing methods described 
in the previous article—for neither hy- 
drogen nor 


instruments 


carbonic oxide gas is re- 


The heat losses, 
due to the presence of these two constitu- 


corded by the apparatus. 


ents in the waste gases from the boilers, 
are, however, so great that no method of 
control which ignores their possible pres- 
ence can be considered satisfactory. This 
matter will be further dealt with in Ar- 
ticle xii. Even the carbon dioxide test 
is liable to be incorrect, and independent 
check tests once a week or oftener with an 
Orsat apparatus are necessary, to ascer- 
tain the margin of error with the auto- 
matie apparatus. 

The automatic gas-testing instruments 
may be divided into two classes: those de- 
pending for their action upon carbon 
dioxide absorption in caustic potash, and 
those based upon the observation of some 
physical characteristic of the waste gases, 
which varies in definite ratio and within 
fixed limits with different percentages of 
the same gas. To the first of these classes 
belong the “Ados” and “Uehling,” to the 
second the “Krell,” “Arndt” and “Haber” 
instruments. Of these various types the 
“Ados” and the “Krell” are the most 
widely used in the United Kingdom. 

1. The Connections between the Testing 
Instrument and the Flues—As generally 
arranged, one automatic instrument with 
a recording attachment is installed in a 
closed cabin or case in the boiler house 
and connection from this instrument to 
the side flues of each boiler of the installa- 
tion is made by one long main of three- 
quarter-inch wrought-iron pipe, with 
branch connections of the same diameter. 
Each branch pipe to the boiler flue is pro- 





1All rights of translation and reproduction reserved. 
Copyright. 1906. by John B. C. Kershaw. 
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vided with a cock. A filter filled with 
glass or wood wool is employed in the 
main suction pipe to retain dirt and soot. 

By means of a fan or pump gas is 
drawn continuously from the flues through 
these connecting pipes to the testing ap- 
paratus; and by opening only the cock 
leading to the flue of the boiler or boil- 
ers under test, the gas sample can be 
varied as required. 

Many objections, all bearing upon the 
accuracy of the results obtained, may be 
urged against this method of obtaining the 
sample. The distance of the testing appa- 
ratus from the boiler flue and the presence 
of a very large number of cocks and soot 
filters on the one line of pipes, may cause 
air leakage, and consequently incorrect 




















Fic. 41.—Tue ‘‘ Apos” CO, REcoRDER, OLD 
Form. 


CO, tests. The use of iron pipe leads 
to corrosion by the chimney gases, and to 
absorption of some portion of the con- 
stituents. In some cases so serious is 
this corrosion and formation of salt de- 
posits within the pipes, that great diffi- 
culty is experienced in keeping these open 
for the passage of the gas sample. The 
large volume of stale gas contained within 
the long length of sampling pipe, and in 
the soot-filters, is another cause of incor- 
rect results, since the speed of the fan or 
pump is not sufficiently high to clear this 
gas out in reasonable time. Six times the 
volume of gas must be drawn through 
these pipes and filters before all the stale 
gas can be considered to have been re- 
moved. 
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The following recommendations are 
therefore made for connecting the auto- 
matic recording apparatus of any type 
to the boiler flues, and only when these 
have been strictly followed can confidence 
be placed in the test results. 

A water-jet pump of the type shown 
in Fig. 34 (Article ix), should be em- 
ployed for drawing the gases from the 
boiler flues. This pump should be feq 
from a water tank placed twenty or more 
feet above the ground, fed from the gen- 
eral water supply by a ball tap, and pro- 
vided with a filtering arrangement at the 
run-off pipe, which carries the water to 
the water-jet pump. This plan ensures 
a constant head of clean water and con- 
stant work of the pump at a uniform 
rate, with all freedom from stoppage due 
to the collection of grit or dust in the 
water jet. 

The connecting pipe to the flues should 
either be of iron enamelled inside, or of 
six-foot lengths of glass tube. Ii glass 
be used the pipes must be placed over- 
head,.and not laid along the boilers, and 
a 'T-piece provided with a glass stop- 


cock must be used for each branch to the 
boiler flues. The vertical branch into 
the flue must be of hard potash glass, 
three-eighths-inch external diameter. All 
connections of glass tube must be made 
with the best red rubber tubing and fas- 
tened with wire, and once a week the tight- 


ness of the system must be tested by clos- 
ing all the cocks and working the water- 
jet pump until a twenty-inch vacuum is 
registered by the pressure gauge attached 
to the system near the pump.’ 

The dependent glass tubes into the flues 
must be fixed in flanged guard pipes by 
cork bungs, as described in Article ix, 
and once a week they must be withdrawn 
and cleaned both internally and_ exter- 
nally from the adherent soot. 

The main lengths of enamelled iron 
or glass tubing must be set with a fall 
away from the testing instrument, and 
these should also be cleaned montlily or 
oftener if required by blowing steam 
through them. : 

The vessel or vessels which act as soot- 
filters must be placed close to the water- 
jet pump, must be designed without 
any water seal; and of small dimensions. 
They should be cleaned weekly or oftener 
if required. 

Finally, it is advisable to have one auto- 
matic instrument installed for each six 
boilers, and to place the cabin or cup- 
board in a position central to ,this bat- 
“1A twenty-nine-inch vacuum can be “obtained with 


these water-jet air pumps when a sufficient pressure 
water is obtained in the supply. 
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tery of boilers in order that the connect- 
ing pipes to the furthest boiler of the 
system may not exceed thirty feet in 
length. A connection should also be made 
to the nearest point in the main flue lead- 
ing to the chimney. A separate appara- 
tus should be installed for testing the 
exit gases at the chimney, and from the 
flue midway between the economizers and 
the chimney. By this plan of arranging 
the testing system, a battery of twenty- 
four boilers would be provided with five 
iesting instruments, and continuous tests 
of the gases from any boiler of the twenty- 
four from five points on the main flue, 
and from the chimney, could be obtained. 

As already stated the present methods 
of connecting up the automatic testing 














Kia. 42.—TuHe ‘‘ Apos” CO, RECORDER, NEW 
Form. 

instruments are in most cases defective, 

and only by following some such plan as 

that described above, can these defects be 

removed. 

2. Automatic Testing and Recording 
Instruments. (a)—The “Ados” or “Sar- 
co” Recorder-—-The Ados recording ap- 
paratus is widely used in this country 
and in Germany for testing the waste 
gases of boiler plants. Fig. 41 shows the 
old form of this instrument and Fig. 42 
the new form. The two cylindrical ves- 
sels shown on the right hand of Fig. 41 
contain samples of the flue-gases drawn 
by suction from the flues. While one 
of these is filling, the other is deliver- 
ing a sample of the gas into the measur- 
ing and absorption pipettes of the ap- 
paratus. One hundred cubic centimetres 
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of the gas are used for each test, and 
the percentage of CO, is determined by 
absorption with caustic potash solution, 
exactly as in the two forms of testing 
apparatus already described and_ illus- 
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Fie. 43.—RecorpDs MADE WITH AN ‘‘ ADOos” 


INSTRUMENT, 


trated. The absorption takes place in the 
dise-like glass vessel shown on the left 
in Fig. 41 in order to obtain a large 
surface of KOH solution in contact with 
The volume of the gas 
remaining after the absorption of the 
CO, is float 
and lever upon paper carried on a re- 


the exit gases. 


recorded by means of a 


drum, a _ vertical line being 
marked by the pen attached to the lever 
When the volume 
of the remaining gas is 100 cubic centi- 
metres (@. e., when no CO, is present), 
this line extends the full width of the 
lined paper; when ten per cent of CO, 
is present, the vertical line extends only 
up to the line 10. The clear space above 
the line thus measures the percentage of 
CO, present in the flue gases at any par- 
ticular time during the day, and as the 


volving 


for each separate test. 


frequency of testing can be varied at 
will, the average of the day’s work can 
be ascertained by means of this appara- 
tus. It is customary to arrange the con- 
trolling mechanism so that samples of 
gas are drawn from the flues and tested 
every ten minutes. The Ados apparatus 
requires careful adjustment and control, 
and the KOH solution must be renewed 
at intervals depending upon the fre- 
quency of the tests. Fig. 43 shows a rec- 
ord made with this instrument over a 
period of twelve hours. 

(b)—The Uehling Gas Composimeter 
—This instrument is an American inven- 
tion and is not much known in this coun- 
try, although a pyrometer based on the 
same principle is widely used in iron- 
works in America and in the United 
Kingdom. The gas composimeter is 
shown in Fig. 44. Its working is based 
upon the law which governs the flow of 
gases through small apertures. A constant 
suction is applied by means of a steam jet 
at one end of a gas-tube provided with an 
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inlet smaller than its outlet, and con- 
nected to the exit flue. In this tube the 
chimney gases are submitted to the action 
of a caustic potash solution. The varia- 
tions in pressure of the gases within this 
tube give the measure of the absorption 
which is occurring, and therefore of the 
amount of CO, present. The exact 
measurement of pressure variation by 
means of a mercury column is, conse- 
quently, all that is required to yield the 
percentage of CO... This instrument can 
be provided with a recording pen and 
drum in order to obtain continuous records 
of the CO, present in the waste gases. 
Since the Uehling composimeter requires 
a caustic potash solution and takes no 
account of the carbonic oxide present, it 
is open to the ebjections already men- 
tioned. 

(c)—Arndt’s Econometer or Gas Bal- 
ance—The two instruments described 
above depend for their action upon the 
absorption of carbon dioxide gas by solu- 

















Fie. 44.—THE TESTING 


‘* CEHLING ” 
INSTRUMENT. 


co, 


tions of caustic potash. The three remain- 
ing recording instruments depend for 
their action upon the variation in some 
physical property of the mixed gases. The 
Arndt gas balance is shown in Fig. 45. 
Carbonic acid gas is considerably heavier 
than air, the respective weights of one 
litre 1.9% grammes and 1.29 
grammes. Thus an increasing percentage 
of carbonic acid gas will be indicated by 
an increase in the relative weights of a 
measured volume of the waste gases, and 
of air. This fact is made use of in Arndt’s 
econometer, which is iz reality a gas bal- 
ance. The waste gases are weighed after 
being continually drawn from the flue at 
E, through the weighing bulb C, by means 


being 





840 


of a steam jet fixed at D. A and B are 
filters and drying tubes to remove soot 
and moisture, before the gases are passed 












































Fic. 45.—ArnptT’s GAs BALANCE. 


into the bulb C. The scale of the balance 
is graduated so that the percentage of CO, 
at any given moment can be read off di- 
rectly. If desired, the apparatus can be 
provided with a recording attachment in 
order that a continuous record of the CO, 
may be obtained. 

The filters and drying tubes of this ap- 
paratus require constant attention; in 
other respects the apparatus is less trouble- 
some than the Ados apparatus, since no 
caustic-potash solution is required. If 
provided with a recording drum, the test 
records are also continuous and not inter- 
mittent, as in the Ados apparatus. The 
possible presence of carbonic oxide in the 
exit gases is, however, ignored, as in all 
other forms of automatic recording ap- 
paratus. Since this gas is lighter than air 
(one litre weighing only 1.25 grammes), 
its presence in any quantity will render 
determinations of the CO, from the read- 
ings of the Arndt apparatus incorrect. 

(d)—The Krell Recorder—This ap- 
paratus is shown in Figs. 46 and 47. In 
principle it is allied to the Arndt gas bal- 
ance, since its action depends upon the 
relative weights of the flue gases and of 
air. In this case, however, the difference 
is measured by a delicate differential 
gauge, attached to two tubes of equal 
height, one containing air and the other 
the sample of gas from the flues. The 
pressure-gauge readings are taken by 
means of a slightly inclined glass tube 
filled with colored alcohol, which projects 
from the pressure gauge-box. The posi- 
tion of the end of this thread of colored 
alcohol varies with the pressure in the 
gauge-box, and by means of a scale marked 
in percentages of CO, corresponding to 
certain pressures, the percentage of this 
gas present in the flue gases at any given 
moment can be read off directly on the 


scale. This instrument is usually pro- 
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vided with accessories by which the posi- 
tion of the thread of colored alcohol is 
continuously photographed on a record- 
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Fie. 46.—TuHE ‘‘ KrELL” CO, TEstine 
INSTRUMENT. 








ing cylinder and paper. A continuous 
record of the percentage of CO, present in 
the waste gases is thus obtained. 

The defects of this apparatus are: first, 
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the readings for CO, incorrect, for the 
reasons already given when discussing the 
Arndt instrument. The second defect is 





Fie. 47.—TaEe “Krevt” CO, Testine In- 
STRUMENT, WITH RECORDING DRuM. 


that the necessity for developing the rec- 
ords photographically adds considerably 
to the trouble and expense of keeping, the 
apparatus in working order. 

The Krell apparatus is now installed at 
several electric light stations in this coun- 
try. 

(e)—The Haber-Loewe CO, Testing 
Instrument—This instrument differs from 
all others in that the variations in the re- 
fractive index of the waste gases are made 
use of to determine the percentage of CO, 
by direct observation. The method is 
therefore an optical one and resembles in 
some respects the optical methods for de- 























Fie, 48.—TueE ‘‘ HaBER-LOEWE” CO, Testine INSTRUMENT. 


that no account is kept of the carbonic 
oxide which may be present in the exit 


gases—this gas, if present, will render all 


termining temperature. The instrument 
consists of the following essential parts 
—a prism, a telescope and a microscope. 
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The gas to be tested flows through the 
prism, which is hollow, is made of var- 
nished metal, and is provided with win- 
dows for the incident and refracted rays 
of light. The gas used for comparison 
flows through a casing. When observa- 
tions are made with the telescope and 
microscope in position, the observer sees 
in the field of vision a scale which is 
partly light and partly dark. In pure 
air the boundary of the dark zone would 
coincide with 0 degree on the scale; in 
air containing 0.9 per cent CO, this bound- 
ary would coincide with 1.0 degree on the 
scale; and in air containing 9.0 per cent 
of CO, the boundary of the dark zone 
would be at 10.0 on the scale. 

The instrument can be graduated so as 
to yield the percentage of CO, in the waste 
gases by direct observation, air being gen- 
erally used as basis of the comparison. 
If desired, the instrument can be made 
to record the readings by a photographic 
attachment, as in the Krell recorder. 

The refractive indices upon which the 
instrument is based are as follows: 


Hydrogen: ...<260.:0. 5 1.000139 
Aqueous vapor...... 1.000261 
ORVEOD so: csc se cee 1.000270 
DEW SEE 66. a6 unos 1.000291 
INTER MOND 55555 e555 1.000297 
Carbon monoxide.... 1.000340 
ICE NENO 5:5, 3 s.6'<:<'s/e°s: <0 1.000444 
Carbon dioxide....... 1.000452 
ACOCVIENE 6. 6.6.6 oec5 sae 1.000610 
Sulphur dioxide...... 1.000665 
BED VIONG?s 66.6555 cers 1.000678 


The method is only applicable with 
success to gas mixtures containing two 
gases whose indices of refraction differ 
by considerable amounts—and the figures 
given above show that the presence of hy- 
drogen, aqueous vapor and sulphur di- 
oxide will all influence the results unfavor- 
ably. Carbon monoxide gas will also be 
returned as carbon dioxide by this method 
of observation. Fig. 48 illustrates the 
form of this new instrument, which is 
being manufactured by Carl Zeiss, of Jena. 

ipso 

New Developments of the. 

Southern Power 
Company. 

The Southern Power Company, Char- 
lotte, N. C., will shortly commence work 
on two new power sites, one at the Ninety- 
nine Islands, on the Broad river, six 
miles south of Blacksburg, S. C., and the 


other at Rocky Creek, two miles below the 
Great Falls station, on the Catawba river. 
The Ninety-nine Islands developments 
will produce 16,000 horse-power, while 
the capacity of the Rocky Creek station 
will be 30,000 horse-power. The total cost 
of these two developments will approxi- 
mate $3,000,000, and both will be com- 
pleted by January 1, 1908. 

The company recently made an addi- 
tion of $2,500,000 to its capital. 
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ELECTRICITY IN THE TREATMENT OF 
DISEASE. 





BY JOHN V. SHOEMAKER. 


Perhaps the best use I can make of 
the time at my command this afternoon 
will be to devote it to the consideration 
of a few applications that I have found 
especially serviceable in my own experi- 
ence. In concluding, I will make a com- 
ment based upon personal observation 
with regard to the proper field of use- 
fulness of this potent force. In order 
to obtain the best results in practice it 
is important that we shall bear in mind 
the limitations of electricity in clinical 
medicine, because if these are disregarded 
we may expect to meet with certain dis- 
appointment. Extravagant claims made 
by too enthusiastic advocates are not only 
unjust to this valuable therapeutic re- 
source, but they are also unjust to the 
patients who are led to expect impossi- 
bilities. 

I think it will lead to a clearer view 
of electricity from the medical standpoint 
if we lay aside for the moment any pre- 
conception we have in our minds with 
regard to its being a mysterious, life- 
giving force, capable of working miracles 
upon the human body, and as being at 
all times constructive, energizing, and ben- 
eficent in its effects in pathological condi- 
tions. This, I know, is the popular idea, 
which has been largely founded upon the 
seductive and boastful advertisements of 
charlatans, who have found this a fruit- 
ful field in which to work on the credulity 
of the ignorant public. “There is no sa- 
cred disease,” said Hippocrates, “or all 
diseases are equally sacred.” So we may 
say with regard to remedies, there is no 
mysterious remedy, or all remedies are 
equally mysterious. 

Mercury, arsenic and other potent drugs 
may, according to circumstances, act as 
caustic agents and destroy tissues, or they 
may act as tonics and favor physiological 
changes. In the same way electricity may 
be used in medicine to destroy tissue, or, 
on the other hand, to favorably influ- 
ence metabolism, depending upon the 
form in which it is used and the skill 
with which it is applied. 

Let us ‘now briefly consider the forms 
in which electricity is utilized in medical 
practice. We observe, in the first place, 
that it is used both indirectly and directly. 
Among the indirect applications of elec- 
tricity are those in which it is employed 
as a source of heat, light, magnetism and 
X-rays. As illustrations of the former 

1 Abstract of a paper read before the Pennsylvania 


State Medical iety at Bedford Springs, Pa., 
September 11, 1906. 
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I may mention the galvanocautery, the 
electric light and the Roentgen apparatus ; 
also the electromagnet. Illustrations of 
the direct application are the galvanic, 
the static, and the induced currents, ob- 
tained from the ordinary medical coil 
or from the large commercial dynamo. 
The latter, however, is much more power- 
ful than is required for medical purposes, 
but it may be reduced by transformers 
and controllers, or “stepped down,” so 
that it can be used therapeutically, as well 
as for heating and lighting the doctor’s 
office. 

The first point that I wish to make is 
that electricity is always the same in 
itself, but, like the other agents I have 
named, it may be given in different dosage 
and in different ways, so that entirely 
different therapeutic results may be ob- 
tained. Success in therapeutics, whether 
in the use of electricity or any other 
remedial agent, depends, as we know, very 
largely upon the personal skill and good 
judgment of the physician who makes 
use of it. This method of regarding the 
subject will help to explain why certain 
conditions, such as neuralgia, may be 
treated successfully either by galvanism, 
static electricity or by the Reentgen ray; 
these apparently different forms of elec- 
tricity being skilfully employed to pro- 
duce apparently the same local effects. 

Taking a broad view of the subject, 
we observe that electricity is employed in 
therapeutics to accomplish certain definite 
ends. The clinical fact that these objects 
may in some cases be attained by several 
different methods or forms of application 
I have already alluded to. It is also true 
that others apparently, so far as we know, 
can only be accomplished by special ap- 
paratus and by a single method or tech- 
nique. In fact, particular means are often 
employed to obtain definite results, be- 
cause at present they appear to be the best 
which have yet been devised to fulfil the 
special conditions. 

With regard to the modus medendi, or 
the physiological action of the agent, we 
may observe that electricity may be used 
to produce the following effects: 

1. To produce local necrosis, or an 
eschar. Limited applications may not go 
so far as to cause tissue or cell destruc- 
tion, and may only produce local vascular 
changes, or, in other words, they may act 
as rubefacients or counter-irritants. Power- 
ful currents, if passed through the body, 
will, on the contrary, abruptly terminate 
and abolish all physiological processes. 

2. To disturb the electrical relations of 
the elements of nerves and muscles. This 
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is shown by muscular contractions, pro- 
duced when a nerve trunk and a volun- 
tary muscle are brought within the influ- 
ence of a current of appropriate strength. 
It is to be observed here that the elec- 
tricity primarily gives no additional 
strength to the nerve or muscle, but simply 
calls into action energy which is already 
there. However, by its power to call 
into play the latent energy of the muscle, 
it causes movements of the muscle, which 
in turn leads secondarily to increased 
blood supply and improvement in nutri- 
tion. Illustrations of this are very com- 
mon, as in treating muscular paralysis. 

3. To modify metabolism. Its effects 
in this direction are well illustrated by 
the Roentgen apparatus. Exposure to 
the X-rays causes local nutritive changes 
in the skin, the linugo hairs fall out from 
the operator’s hands, the skin becomes 
glossy and thin from the atrophy of the 
glands, chronic ulceration may occur, 
which in turn may be followed by malig- 
nant disease. It has been repeatedly ob- 
served that unguarded exposure of the 
body to the X-rays causes degenerative 
and atrophic changes in the deeper parts, 
especially in the fundus of the eye. In 
therapeutics this inhibitory and atrophic 
action may be skilfully directed against 
cancerous or other new growths. The 
latter, having less power of resistance than 
normal tissue, are made to undergo retro- 
grade change and to wither away. This 
is especially noticeable in epithelioma of 
the skin, and also in accessible organs. 

4. To act as a temporary stimulant to 
nutritive processes, and especially to the 
nervous system and the circulatory ap- 
paratus. This is illustrated by the good 
effects upon nutrition produced by the 
statie current and electric bath, in anemia, 
neurasthenia, atonic dyspepsia, chronic 
rheumatism, and incipient tuberculosis. 

5. To accomplish certain local effects 
by stimulating physiological functions. 
This is shown in the use of electricity 
to increase the flow of milk from the mam- 
mary gland. The systematic application 
to the scalp causes improved nourishment 
of hair follicles, and not only prevents 
baldness, but also actually increases the 
growth and thickness of the hair. 

6. To destroy parasites upon the sur- 
face of the body. Many infectious dis- 
eases of the skin caused by vegetable 
micro-organisms are promptly cured by 
the X-rays. 


%. To produce electrolysis. By means 


of needles introduced into the skin and 
the passage of a suitable galvanic current, 
decomposition of fluids and solids occurs, 
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and as a result there may be absorption 
of new growth. This is utilized in treat- 
ing keloid or hypertrophied tissue of the 
nose or throat, and in the destruction of 
pigmented moles, and the removal of 
superfluous hair. 

8. To produce intense light. The 
method, introduced by Finsen, which has 
heen modified by the use of the electric 
source of illumination, has yielded really 
remarkable results from its action upon 
lupus, and on some superficial malignant 
The electric light bath has been 
vaunted as a great restorative agent, but 
its utility is doubtful. In its operation 
the entire body is exposed to several hun- 
dred incandescent lights. In studying its 
effects it is difficult to separate the effects 
of the heat of the bulbs (which acts like 
a Turkish bath) from the effects of the 
light itself. We know that light is very 
irritating to the nervous system, and that 


erowths. 


the intense sunlight of tropical regions 
makes these unfit for a permanent resi- 
dence for white races of men. At all events, 
the electric light bath does not act like 
the electric bath, but simply as a light and 
heat bath. 

9. To produce high degree of heat. I 
need not stop to speak of the uses of the 
galvanocautery in surgery. It is a com- 
plete substitute for the actual cautery, and 
is superior to it when used as the caus- 
tic loop in removing vascular growths on 
the tonsils, especially in cases of hemo- 
philia. 

10. To produce magnetic effects. The 
electric magnetic coil is used to extract 
iron fragments from the eye in surgery. 
It is also utilized in the electric balance 
for detecting the location of a foreign 
body, such as a bullet embedded in the 
tissues. 

The use of the X-ray in photography 
and in diagnosis, as in the skiascope, does 
not properly come within the province 
of the therapeutic applications of elec- 
tricity. 

I have now mentioned quite a number 
of useful applications of electricity in 
medicine, and I have by no means ex- 
hausted the list. 

The second practical point I wish to 
make with regard to electricity, and with 
which I will close these rather desultory 
remarks, is this, and I regard it aSa most 
important one: 

Electricity, in most cases, is to be re- 
garded as only an adjunct to other treat- 
ment. While giving the special electric 
application we should also give appropri- 
ate remedies to act upon the glands of 
excretion and secretion. We should con- 
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sider the state of the blood and give 
hematinics to increase the blood corpuscles 
and hemoglobin, or give antidotes to cer- 
tain toxins, or eliminants to carry off 
gouty, rheumatic, or other pathogenic 
agents, in addition to our prescription of 
electricity. Massage, exercise in the fresh 
air, a proper diet, regulation of habits of 
the individual, all these are accessory 
agents and should be conjoined with the 
electrical treatment if we wish to obtain 
the best results. Such, indeed, is the 
intelligent medical use of this agent in 
the hands of the qualified physician. 
Without such therapeutic accessories, elec- 
tricity, like massage, is very restricted in 
its usefulness and tends toward 
latanism. 


char- 
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Liverpool’s Street Lighting. 

Consul John L. Griffiths, responding to 
an American letter requesting him to fur- 
nish information on the street lighting 
of Liverpool, writes as follows: 

“Electric street lighting in Liverpool is 
represented by 188 electric are lamps of 
the Johnson & Phillips ten-ampere double- 
carbon type, running four in series. Each 
are burns until midnight, when it is ex- 
tinguished, and two sixteen-candle-power 
incandescent electric lamps lighted in 
lieu, which burn until daybreak. How- 
ever, during the months of November to 
February, inclusive, the are lamps are re- 
lighted at five each morning, and burn 
until daybreak (Sundays and Christmas 
day excluded). Apart from the foregoing, 
the Liverpool streets are almost exclusively 
lighted by the ‘Bellamy’ type of incandes- 
cent gas lamp. 

“The annual average cost of the elec- 
tric lamps for lighting and maintenance 
is $80.78. The annual cost of two-light 
incandescent gas lamp for gas, lighting 
and maintenance amounts to $15.96. The 
annual cost of the one-light incandescent 
gas lamp is $11.71. Therefore, assuming 
lamps are placed fifty yards apart and gas 
at fifty-four cents per 1,000 cubic feet 
and electricity at four cents per unit 
(which are the present prices), the cost 
per mile works out as follows: electric 
lamps, $2,827.43; two-light incandescent 
gas, $554.78, and one-light incandescent 
gas, $408.78. 

“As to what is considered the best illu- 
minating lamp, the lighting committee of 
the Liverpool Corporation some years ago 
went very closely into this matter, I am 
informed, and came to the conclusion that 
on economic grounds the incandescent gas 
lamps yielded the best results and the type 
of lamp now in use was, as a result, 
adopted, and out of a total of 445 miles 
of streets in Liverpool 430 are lighted by 
this type.” 
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Practice versus Theory in Electric Railway Substation 


HERE is a great tendency at the 
T present time in the discussion of 
electric railway substation prob- 
lems to view them entirely from a theoreti- 
cal standpoint. Unfortunately, operating 
men who have had the greatest experience 
in the school of practice are men who sel- 
dom write for publication, who rarely 
present papers at the meetings of engineer- 
ing societies, and who are loth to discuss 
papers at these meetings when they are 
present. As a result of this condition there 
seems to be a preponderance of theory in 
engineering literature. This does not ap- 
ply alone to the discussion of problems 
relating to substation practice, but to every 
other phase of engineering. It is the pur- 
pose of the writer to discuss this feature 
in its relation to substation practice only. 
With this idea in mind he entered the 
employ of one of the large operating com- 
panies in New York, and for a period of 
two months, under varying conditions of 
time and load, made a close investigation 
of substation operation. During this pe- 
riod a study was made of the individuality 
of various operators, the effect of various 
combinations of apparatus upon the opera- 
tion of the system as a whole, of the utility 
of automatic apparatus, of the effect of 
depreciation, maintenance, distribution of 
operators’ time, and of the desire to work 
at the different periods of a twenty-four- 
hour day. In fact almost every feature 
which entered into the operation of the 
system was closely studied. Subsequently 
with this knowledge other plants were vis- 
ited and uther conditions studied, the re- 
sult of which was to create a broadened 
vision of the subject. Some of these im- 
pressions will be discussed in detail. 

The Appreciation of Small Periods of 
Time—Imagine that an overload on the 
line has occurred when the second hand 
of a watch is at sixty. Then count one, 
two, three, four, five seconds. If the 
overload relays in the substation are set 
for five seconds then this is the interval 
which is allowed for the operator to reach 
the middle of a switchboard, watch the 
banked ammeter needle for an instant to 
see whether it is ever coming back, and 
finally to pull his section switches or to 
adjust the fields on the rotaries so as to 
shift some of the load to adjoining sub- 
stations to keep his station from going out 
of commission. During this time the 


Operation. 


By Sydney W. Ashe. 


brushes of the converters are sparking 
viciously and the converters emitting a 
low painful grinding sound characteristic 
of an overloaded machine. This illustrates 
the great value to an operator of a few 
seconds of time. It is clear, therefore, that 
any arrangement of switch gear which will 
facilitate the manipulation of switches by 
the operator is to be recommended. 
Another illustration of the value of 
time: Most of us have undoubtedly start- 
ed in operation by means of a direct-cur- 
rent starting box, machines of about ten 


horse-power. Let us assume that a man 


eight seconds, small enough, but still of 
vital importance to the operator. 

One great advantage with rotary con- 
verters started from the alternating-cur- 
rent side is the small amount of time nec- 
essary to start such machines from rest 
and have full load upon them. The writer 
remembers one instance in which a 1,000- 
kilowatt converter was started from rest, 
synchronized, and_placed under full load 
in twenty-eight seconds. This is the mini- 
mum value that the writer has ever ob- 
tained upon test. Fig. 1 is a starting 
curve for this same machine on a later test. 
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Fig. 1.—SpPreEep-Time Curve oF 1,000-Kim.owatt RoTARyY CONVERTER, STARTING FROM 
ALTERNATING-CURRENT SIDE. 


experienced with small units is about to 
start for the first time a 1,500 kilowatt 
rotary converter, using a five-point start- 
ing switch, the machine starting from the 
direct-current side. What would be the 
result if he performed the operation upon 
the large machine in the same time re- 
quired with the small machine, probably 
eight seconds. The rush of current into 
the 1,500-kilowatt converter would be so 
great as to trip out the circuit-breaker on 
the starting bus. The inertia of the large 
converter is so great and the resistance of 
its armature circuit so small that fully 
twenty-five seconds sliould be allowed for 
such an operation. Here is only a dif- 
ference between twenty-five seconds and 


One can readily imagine in cases of sud- 
den overload the great value of such quick 
operation. With this method of starting 
time is saved by the absence of synchroniz- 
ing, as the machine builds up directly into 
synchronism. 

Consider another case, namely, the clos- 
ing of an oil switch. This operation re- 
quires about four-tenths of a second. As- 
sume that the switch is operated from 
local storage batteries, and that the bat- 
tery voltage has been allowed to fall too 
low. Assume also that a rotary is being 
synchronized and that the local battery 
switch is closed at the right time. The re- 
sult might be that the oil switch would 
close a fraction of a second late. This 





844 


would cause the converter to be connected 
to the circuit out of step, which would 
result in severe sparking. 

The Effect of Inertia of Armatures—It 
is a common mistake with new operators 
to imagine that, with converters out of 
step, if the oil switch (connecting the con- 
verter to the alternating-circuit side) is 
closed at the instant of synchronism, that 
no sparking will occur. Such operators 
close the local battery switch when the 
pointer of the synchronoscope is moving 
rapidly over the dial; and although the 
pointer may be over zero at the instant 
the oil switch closes, the converter will 
spark viciously. Considerable energy is 
required to overcome the great inertia of 
the converter armature, and the sparking 
is a direct result of this. The only proper 
way to synchronize a machine so started 
is to adjust its voltage and speed so that 
the pointer of the synchronoscope is mov- 
ing slowly over the dial, and to close the 
local battery switch as the pointer is ap- 
proaching zero and is a few degrees off the 
zero mark. As it requires four-tenths of a 
second for the oil switch to close it will 
close the circuit by the time the pointer 
of the synchronoscope reaches zero, show- 
ing synchronism. 

Connecting a Converter to the Direct- 
Current Bus—It is natural for a beginner 
to connect a converter which has just been 
synchronized to the direct-current bus 
“ when the voltage of the converter is the 
same as the bus, and when the total fluc- 
tuating station load has a low peak. In 
doing this the operator makes two mis- 
takes. In the first place, regarding the 
voltage, if the converter voltage is the 
same as the bus voltage before tying the 
machine in, it is likely that the bus voltage 
will be slightly higher than the converter 
voltage when all of the switches are closed. 
This is due to the IR drop. The result 
is that the current tending to leave the 
converter will reverse and the reverse cur- 
rent relays mounted on the positive switch 
will trip the machine out of circuit. Con- 
sequently the converter voltage should be 
about forty volts higher than the bus volt- 
age in order to insure perfect operation. 
Regarding the second feature, namely, the 
load. When a converter having small self- 
induction in its armature circuit is con- 
nected in parallel with other converters, 
the load, if low, is quite likely to readjust 
itself so that the new machine will become 
overloaded. This is due to the converter 
“going in” having a higher power-factor 
than the other machines. If the field 


rheostats of all the converters operating 
are set for unity power-factor at normal 
load (almost full load) the power-factor 


ELECTRICAL REVIEW 


will become poor when the fluctuating load 
is small. If the positive switch of the 
machine “going in” is closed when the load 
upon the individual converters is about 
two-thirds full load it will catch all of the 
converters at about the same power-factor, 
namely, unity, at which point it will be 
itself. The new machine will then draw 
a load slightly lower than the other con- 
verters. Its field rheostat can then be re- 
adjusted till it draws the same load as the 
other machines. This condition applies to 
substations of large capacity in which con- 
verters are usually operated without their 
compound coils. 

Effect of Self Induction of Converter 
Armature Circuit—Most operators know 
that there is a fixed relation between the 
voltage of the direct-current side of a con- 
verter and the voltage of the alternating- 
current side. These operators do not un- 
derstand how, if this fixed relation exists, 
it is possible to adjust the load upon the 
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to shoot across the pole face of the con- 
verter when hunting is about to occur. 
Maintenance—In considering the main- 
tenance of a substation it is convenient to 
assume that all of the care bestowed upon 
the apparatus, excluding supervision, oper- 
ating, and repairs, is restricted to the ef- 
forts of three rotary tenders each working 
eight hours per day including Sundays. 
This makes a grand total of 168 hours. 
Their time as devoted to the various types 
of apparatus will be divided about as 
follows: . 
Per Cent. 


Hours. 

Rotary converters........... 93 55.36 
EPANBEOLMOED, 5 5. 6:5/0:0'5516:50:0:515 42 25 
SLAP D SOUS 550. 55/0.0i0-0:5cc0i6-8.s 3.5 2.08 
Transformer blowers........ 3.5 2.08 
OTT SWHtCNOS 5 65:6:,.0'0/0410s <0-0% 3 1.79 
Auxiliary apparatus......... 21 12.50 
Local storage batteries....... 2 1.19 

PROD ratersce-oc! ais steve ease 168 100 


These figures are approximate but they 
represent about average conditions. 
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converters by regulating the field rheostat. 
It is true, as we know, that this fixed rela- 
tion of voltages is a fact; but, nevertheless, 
by altering the inductive electromotive 
force of the converter by varying its field 
strength, it is possible to alter the direct- 
current voltage slightly, but enough to 
produce load regulation. 

It is desirable for good running charac- 
teristics that a converter should have the 
smallest possible self-induction in its 
armature circuit. There are several ways 
of neutralizing the self-induction of con- 
verter armatures, one of the most success- 
ful of which is that used by the Westing- 
house Electric and Manufacturing Com- 
pany. The pole faces of the converters 
are slotted, and copper grids—Figs. 2 and 
3—are inserted in the pole faces, in which 
position they are faced up—Fig. 4. This 
form of pole damper is effective because 
it is very close to the armature surface, 
and furthermore, being of grid form, it 
impedes the passage of flux which tends 


It may be observed from this table that 
55.36 per cent of the total time is devoted 
to the maintenance of the converters, 
whereas but 1.78 per cent of the time is 
spent in testing and cleaning the oil 
switches. Also the starting sets where em- 
ployed have but 2.08 per cent of the total 
time and the auxiliary storage batteries 
operating the control have but 1.19 per 
cent of the total time. It is true that the 
transformers and the converters perform 
perhaps heavier service than the oil 
switches, blower motors, batteries, etc., but 
the factor of safety. of the system as a 
whole could be increased considerably by 
devoting more time to this lighter ap- 
paratus. 

In the larger stations where a station 
foreman and a janitor are employed in 
addition to the operators and the rotary 
tenders it would seem that considerably 
more time would be spent upon this detail 
work as the duty of this apparatus is 
heavier, but about the same proportion 
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of time applies, the additional time being 
taken up with repairs. 

In order to increase the efficiency of 
railway systems as a whole it has become 
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natural for the theorist to apportion the 
work equally. Such a division, however, 
would not meet entirely with success. As- 
sume for instance that the time is divided 
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the practice of some of the large companies 
like the Interborough Rapid Transit Com- 
pany, of New York, to select a corps of 
experienced men whose time is devoted 
exclusively to inspection of instruments, 
oil switches, and feeders. At regular in- 
tervals these men go the rounds of all of 
the substations, inspecting their particular 
apparatus. One body of men devotes its 
time exclusively to instruments, another 
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to oil switches, and still another body to 
the inspection of feeders. By this system 
the factor of safety of operation is con- 
siderably increased. In addition to this 
special inspection a considerable part of 
the time of the station foreman is devoted 
to this purpose. 

Working at the Different Periods of a 
Day—Planning the duties to be performed 
by the station help at the different periods 
of the twenty-four-hour day, it would be 


as follows: 9 a. M. to5 Pp. M., 5 P.M. tol 
A. M.,1 4. M. to 9 A. M. Some companies 
make the division 8 A. M. to 4 P. M., 4 P. M. 
to 12 M., 12 M.to 8 a.m. Taking the first 
case, consider the man whose watch is from 
9 4.M.to5 p.M.: This watch is equiv- 
alent to a regular eight-hour day, and 
there is every inclination when on this 
watch to perform one’s duties willingly. 
Consider the second watch from 5 P. M. 
to 1 p. m.: The operator retires about 2 
p. M. and sleeps till about 10 a. m. He 
arises and uses his day with the feeling 
that he has been staying out rather late; 
and then, at 5 in the afternoon, when other 
men are leaving work, his working day be- 
gins. He works till midnight. A man 
on this watch has small desire for work 
and possesses a feeling of lassitude most of 
the time. Furthermore his time for rec- 
reation is practically worthless. Few oper- 
ators like this watch. Consider the third 
watch from 1 a. M. to9 a. M. This watch 
is termed thé “graveyard watch.” It is 
very hard to arise at 12 o’clock at night 
and get ready for work so as to be there 
at 1 a. M. But operators do not seem to 
mind this watch as the load on the station 
is usually light until about half-past five, 
at which time travel increases. Moreover 
operators fee] that they have the whole 
day at their disposal for pleasure should 
they so desire it. Some operators prefer 
this watch to others. 

Summing up, the heaviest work should 
be done on the day watch and the lightest 
work on the five to one watch. On the 
latter watch the machines might be blown 
out with compressed air, but such work 


as sandstoning commutators, sandpapering 
brushes, and repairing should be done on 
the day watch. On the morning watch 
dusting, polishing and cleaning up the sta- 
tion generally should occur. 
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London Power Bills. 


The following is an abstract of the re- 
port of the Highways Committee of the 
London (England) County Council. The 
report is dated October 18: 

“Attention is called to the report of the 
select committee of the House of Commons 
on the London County Council electric 
supply bill, which expresses the opinion 
that the best means of providing for the 
supply of electrical energy in bulk, and 
for power and motive purposes, is by one 
large and inclusive scheme, extending over 
not only the entire county of London, but 
also to adjoining boroughs and districts. 
For the purpose of carrying out such a 
scheme some central authority is required 
with ample statutory powers and corre- 
sponding duties, and the London County 
Council should be the authority.” 

The highways committee has drawn up a 
scheme intended to fulfil these conditions 
and has been advised in this work by the 
chief officer of tramways and the tramways 
electrical engineer, together with H. F. 
Parshall, Robert Hammond and J. F. C. 
Snell, the experts specially engaged for 
the purpose. The committee recommends 
that the council should introduce a bill 
into Parliament next session to authorize, 
on the lines indicated in this report, a 
comprehensive scheme for the supply of 
electrical energy for London and the 
adjacent districts. The subject is dealt 
with under the following heads: (1) area 
of supply; (2) acquisition of existing un- 
dertakings; (3) districts without supply: 
(4) scheme of supply. 

1. Area of Supply—The report rec- 
ommends that authority should be sought 
in respect of the county of London and 
portions of Essex, Kent, Surrey and Mid- 
dlesex. The total area involved is 451 
square miles, comprising 117 square miles 
in London and 334 square miles in the 
surrounding districts. 

2. Acquisition of Existing Undertak- 
ings—The committee believes that to se- 
cure cheap power, which is the object of 
the scheme, it will be necessary to con- 
struct a large generating station and shut 
down the various independent plants now 
running. The report, therefore, provides 
for the eventual purchase of the exist- 
ing systems. These come under - three 
main subdivisions, namely, (1) undertak- 
ings of local authorities inside the county ; 
(2) undertakings of local authorities out- 
side the county, but in the area proposed 
to be dealt with; (3) companies’ under- 
takings throughout the whole area. There 
are also some districts without supply. 

1. Local Authorities’ Undertakings in 
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the County—Electrice lighting orders have 
heen granted to sixteen local authorities 
All of these authorities, with 
one exception, are now supplying electric- 
ity. ‘The council should be empowered to 
acquire compulsorily at the expiration of 
five years from the passing of the bill, 


in London. 


or at any time thereafter by giving one 
year’s notice, these undertakings. The 
council should be enabled to purchase at 
any time by agreement the whole or any 
part of the undertaking of any of the 
local authorities within the county, and 
that powers should also be taken for the 
council to enter into agreements with local 
authorities with regard to the council’s 
undertaking, so that, if it may here- 
after so decide, the council may be able to 
arrange for the whole or any portion of 
the work of distribution of electricity be- 
ing carried out by the local authorities. 
The total capital expenditure incurred in 
connection with the local authorities’ un- 
dertakings up to March 31, 1906, is about 
$27,250,000. The capital expended on the 
undertakings of these authorities has to a 
very large extent been advanced by the 
council on loan, and when any undertak- 
ing is acquired the council would take 
over the outstanding liability; there 
would, therefore, be no necessity to raise 
further capital for the purposes of the 
acquisition. 

2. Local Authorities’ Undertakings 
Outside the County—As regards the under- 
takings of local authorities outside the 
county of London, a different state of af- 
fairs obtains, and the committee does not 
think it necessary to purchase their under- 
takings compulsorily. It would, however, 
be useful for the council to obtain powers 
to purchase the whole or part of any such 
undertaking by agreement. 

3. Companies’ Undertakings Through- 
out the Area of Supply—A large number 
of orders have been granted to companies 
to supply electrical energy in the area 
dealt with by the scheme. As regards the 
undertakings in the county of London, the 
several local authorities concerned have 
powers of compulsory purchase, the latest 
date at which any of such powers become 
first exercisable being 1931. It is recom- 
mended that the council be empowered to 
purchase compulsorily the undertakings of 
companies within the proposed area of 
supply at the time when, and on the terms 
on which, such undertakings would have 
become purchasable by local authorities, 
or at any time to purchase by agreement 
the whole or any part of such an under- 


taking. The bill should provide for the 


council to be enabled to enter into any 
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agreement with companies which it may 
consider advisable in the interests of its 
undertaking. The expenditure charged 
to capital account in the companies’ books 
on December 31, 1905, was, for com- 
panies supplying in the county, $63,592,- 
670. 

3. Districts Without Supply—It is rec- 
ommended that the council be made the 
authorized distributor in those districts 
where there is now no supply. 

4. Scheme of Supply—It is proposed 
that the generating station to be used 
for the scheme should be erected on one 
of two alternative sites; one of these is 
situated at Barking, and the other at 
Erith. The proposed generating station 
would be erected in sections which could 
he proceeded with as the demand requires. 
The site acquired will be large enough to 
enable the station to be subsequently in- 
creased to a very large capacity to meet 
the anticipated increase in the demand for 
power resulting from a cheap supply. 

Subject to the proper safeguards, an 
obligation to supply should be placed upon 
the council. This will necessitate provi- 
sion being made for a supply adequate 
to the probable demand from existing 
undertakers as well as to meet the re- 
quirements of large individual consumers, 
such as railways, tramways, docks, water- 
works, ete., to which the council should 
have power to supply direct. In addition 
to giving a supply untransformed at high 
pressure, the council should also give the 
supply at the pressure and of the kind 
which may reasonably be required by the 
various classes of consumers, and provide 
the necessary transforming apparatus. 

Under the clause, which was settled by 
Sir James Kitson’s Committee in 1900 
for South Wales and other areas, a power 
consumer can obtain a supply direct from 
the central undertaking if he is unable to 
obtain it at a reasonable rate or within 
a reasonable time from the local under- 
takers. This clause should be included 
in the present bill, and it is necessary to 
anticipate a demand for a supply under 
this head. It is, therefore, evident that 
a large station will be required, and this 
has been borne in mind in preparing the 
scheme. 

The total cost of the proposed new sta- 
tion, including land, is estimated at $7,- 
000,000, while the estimated cost of the 
transmission and distribution system, etc., 
is $13,250,000. The latter figure covers 
the cost of (1) the switch centres, (2) 
thé trunk cables from the generating sta- 
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tion to the switch centres, and (3) the ca- 
bles from the latter to the point at which 
energy will be delivered to customers. 
As regards the switch centres, it is pro- 
posed in a number of cases to utilize the 
existing tramway substations, and this 
will enable considerable economy to be 
effected. In other cases either fresh sites 
will have to be obtained or the stations 
of existing undertakers will be used. 

It is proposed to make provision for 
the purchase of motors and other appa- 
ratus for hire to power consumers, a mat- 
ter of considerable importance in secur- 
ing the extended use of electricity for 
manufacturing purposes. The capital ex- 
penditure thus involved, which is included 
in the sum of $13,250,000 above men- 
tioned, will be covered by the rent which 
it is intended should be charged for the 
use of the plant. 

The bill shall provide for the maximum 
charges for energy being governed by the 
amount and regularity of the demand of 
the consumer, different charges being 
made according to whether the current re- 
quired is high or low tension, alternating 
or direct, the times at which it is used. 
ete., and that the charges shall be as low 
as is compatible with the financial suc- 
cess of the undertaking. In this con- 
nection regard will be had to the neces- 
sity for building up an adequate reserve 
fund to meet all possible contingencies, 
and generally to the importance of ensur- 
ing that the undertaking shall be placed 
upon a sound financial footing. The 
scheme to supply provides for the first 
two sections of the generating station to 
be completed and working by 1910, and by 
that time it is anticipated that the de- 
mand for power will be such as to employ 
fully this part of the station, and to en- 
able energy to be supplied at a low rate. 

As regards the financial results of the 
undertaking, the committee is confident 
that the prospective demand for electricity 
is so great that the revenue derived from 
the undertaking will be more than suffi- 
cient to cover the expenditure, including 
the charges for sinking fund and inter- 
est on capital, and it is strongly supported 
in this view by the experts employed by 
the council. The capital expenditure will 
be gradual, as the scheme contemplates 
that the new bulk supply station shall be 
built in sections to meet the increasing 
demand as it arises, and the scheme ac- 
cordingly provides for the expenditure to 
be spread over a period of seven years. 
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Electricity as a Power in 
Mining in Mexico. 

When we come to consider the present 
mining industry with that of two or three 
vears ago, or even taking it but one year 
ago, a wonderful change has taken place 
which is only apparent to those who are 
located in the immediate camp or camps 
using the new electric power. While it 
s true that the majority of the mines are 


‘ill steam or hand power, in some of our - 


well-known camps the excessive cost of 
»ower, on account of the difficulty of ob- 
aining fuel at a reasonable price, has 
caused the owners to look for a cheap 
power. This was absolutely necessary 
where the ore mined was not of extremely 
high grade. 

In El Oro and Guanajuato alone the 
Westinghouse Electric and Manufactur- 
ing Company, Pittsburg, Pa., through its 
agents, Messrs. G. and O. Braniff & 
(‘ompany, who are making this a specialty, 
have installed over 10,000 horse-power of 
electrical machinery, all of which is driven 
‘rom a water-power source. The cost of 
this power is from two to three times 
cheaper than the corresponding power by 
use of wood or coal without taking into 
account the greater conveniences, saving 
of time and increase in output. Prac- 
tically all of the mining machinery build- 
ers have for some time acknowledged 
clectricity as the coming power, and have 
<0 modified their machines that they can 
he applied to electric motor drive or have 
gotten out a new line entirely for this 
purpose. _In mines where steam has for- 
merly been employed electric motors can 
he applied to them if they are not too 
antiquated. Many have held back from 
the idea of pyfting in electricity, believ- 
ing that nearly an entire new outfit of 
machinery would have to be purchased. 
This is a mistake, as steam hoists, com- 
pressors and the majority of the ma- 
chinery about the usual mill and mine 
can, with very little expense, be adapted 
to motor drive. 

While in El Oro considerable activity 
has existed for many years, so that the 
change to electric power has not been as 
noticeable, in Guanajuato the conditions 
have been quite different. In the latter 
camp a time was reached when the ad- 
vancing cost of the necessary fuel made 
it impossible to profitably mine and mill 
the grades of ore obtainable. For this 
same reason development work had to be 
abandoned to a certain extent. When we 
compare the present Guanajuato with the 
above conditions which existed but about 
two or three years ago, all of which has 
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been brought about by the introduction 
of electric power, the possibilities obtaina- 
ble where this force can be applied seem 
unlimited. 

In Sinaloa, at the Black Mountain 
Mining Company, where electricity is em- 
ployed entirely, we find it is generated 


‘by means of Westinghouse steam turbines 


at an expense greatly below that obtaina- 
ble from the usual steam engine. With 
installations for generating electricity, the 
generating stations can be located at a 
considerable distance from where it is 
to be consumed, in some wooded sections 
if available, from which place the energy 
is cheaply transmitted, gas or steam being 
generated from the wood. This is what 
we find in Parral, where just such a plant 
is now going in to transmit to the mines 
about that place. 

Another one of our most prominent 
camps which should be mentioned as being 
one of the first to adopt electric power 
and make use of it most universally is 
Pachuca. A large amount of electrically 
driven mining and milling machinery has 
been, and is still being added to the vari- 
ous mines in this locality. The power in 
this camp is supplied by the Irrigadora 
Company. Until recently its large power 
plant at Juando was ample to supply the 
demand, but they are now building a sec- 
ond plant equally as large which will 
very shortly be in full operation. This 
company owns sufficient water power 
to build even a third plant of about the 
same capacity and due to the business in 
sight this also may soon be developed to 
meet the popular demand for electrical 
energy. 

In Oaxaca, within the last six months 
or a year, a few of the companies in that 
district have ordered and will shortly 
have in operation isolated individual elec- 
trical plants for lighting and power in 
connection with their mining work. 

—- w- 

Dinner of the Electrical 

Trades’ Association 
of Philadelphia. 

The eleventh annual meeting and din- 
ner of the Electrical Trades’ Association 
of Philadelphia was held Thursday even- 
ing, November 1, 1906, at the Manufac- 
turers’ Club, Philadelphia, Pa. . 

The reports of officers showed the asso- 
ciation to be in a flourishing condition and 
its value to its members, availing them- 
selves of the use of the several forms pro- 
vided, of the most substantial character. 

The combined membership of the several 
local associations comprising the National 
Association now numbers over 350 of the 
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leading manufacturers and dealers in elec- 
trical material. 

After the termination of the business 
meeting an enjoyable social session was 
held, enlivened with wit and practical ad- 
dresses by several of the members and 
guests, 

After adjournment at a late hour, and 
the departure of many members, a few 
remained to witness an exciting game of 
pool, participated in by two Philadelphia 
members and Messrs. Haight and Isser- 
tel, of the New York Electrical Trades’ 
Society. The brilliant and masterly hand- 
ling of the cue by the latter gentlemen ex- 
cited unbounded admiration and applause. 

The officers and directors for the com- 
ing year are: 

C. E. Trump, president, representing 
the Novelty Electric Company, Philadel- 
phia. 

C. M. Wilkins, vice-president, represent- 
ing Partrick, Carter & Wilkins Company, 
Philadelphia. 

H. G. Kepler, representing Walker & 
Kepler, Philadelphia. 

F. D. Sweeten, representing Sweeten- 
Crossan Electric Company, Philadelphia. 

T. E. Hughes, representing Standard 
Underground Cable Company, Pittsburg, 
Pa. 

G. S. Smith, representing J. F. Buchan- 
an & Company, Philadelphia. 

L. P. Dickey, representing Lawrence 
Gas Fixture Manufacturing Company, 
Philadel phia. 

E. A. Svmmes, secretary-treasurer. 

ssisoanis illite 
The William J. Hammer Col- 
lection of Incandescent 
Electric Lamps. 

The report of the committee on science 
and arts of the Franklin Institute, Phila- 
delphia, Pa., on the historical collection 
of incandescent lamps made and exhibited 
at the St. Louis Exposition of 1904 by 
William J. Hammer, of New York city, 
is presented in the Journal of the Franklin 
Institute for November. Mr. Hammer 
received the grand prize for his collection 
at the St. Louis Exposition. Over 200 of 
the foremost engineering and commercial 
men of the day have communicated with 
Mr. Hammer with regard to the value of 
this collection, and the report includes a 
number of extracts from these letters. 

The report concludes as follows: “In 
consideration of the great historical and 
educational value of this collection, of the 
years of unselfish labor and energy devoted 
to it, of its unreplaceable and monumental 
character, the committee recommend the 
award of the Elliott Cresson medal to Mr. 
William J. Hammer, of New York, for 
his ‘Historic Collection of Incandescent 
Electric Lamps.’ ” 
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Electrical Notes from Europe. 


WO hydroelectric plants of consider- 
able size have been erected in Swit- 
zerland in the region lying between 

Lake Leman and the Neuchatel lake. They 
are designed to supply a district which in- 
cludes a number of towns and villages, 
among which is the town of Fribourg and 
the much-frequented resort of Montreux, 
on Lake Leman. Power for both these 
plants is secured from the mountain 
stream of the Sarine, which has a number 
of falls along its course. The two sta- 
tions of Hauterine and Montbovon are 
located upon this stream at some distance 
from each other, and have been laid out 
on the same general plan so that they can 
work together upon the general network 
of lines. At Hauterine is erected the larg- 
est of the two plants, and it is intended 
to enlarge it in the future so that it may 
eventually become one of the largest sta- 
tions of the country. Here a masonry 
dam is erected across the Sarine having 
about 200 feet length. From the dam 
leads an offtake canal which runs for a 
distance of 1,200 feet and then connects 
with a tunnel which forms one of the most 
important parts of the enterprise. The 
tunnel is about five and one-half miles 
long and has a total section of sixteen 
square yards, of which the water section 
is ten square yards. At the end of the 
tunnel is a large settling chamber, from 
which three penstocks lead down to the 
station. Two of the penstocks are in- 
stalled at present and they have a length 
of about 400 feet. 

The station building is of considerable 
size, as it is laid out to receive eventually 
ten principal turbine-alternator groups 
and three exciter groups. At present there 
are erected four alternator and two ex- 
citer groups. The turbines are placed in 
a series of chambers below the station 
floor, and the alternators are mounted 
above on the ends of the vertical shafts. 
Piccard & Pictet, of Geneva, supplied these 
wheels and they give a speed of 300 revo- 
lutions per minute. Alternators of the 
Alioth pattern are used in the plant. They 
are vertical-shaft machines with revolving 
interior field having twenty poles and run 
at 300 revolutions per minute. A star- 
connected armature is used, as the alter- 
nators are of the three-phase type. They 
will furnish about 1,000 kilowatts each at 
fifty cycles and a voltage of 8,600, or 800 
kilowatts with a lag corresponding to 
cos @¢ = 0.80, taking 1,100 horse-power. 








(By Our Special Correspondent.) 


The exciting current is 120 volts and sixty 
amperes and is furnished by exciters of 
sixty kilowatts capacity, mounted also 
upon vertical-shaft turbines. Each of the 
alternators weighs about fifty tons and has 
eleven feet outside diameter. An exten- 
sive switchboard system is used for the 
machines and feeders. 

Of a somewhat similar arrangement is 
the second hydroelectric plant, which is 
located on the same river at Montbovon. 
An underground canal, some two miles 
long, takes the water from the dam to the 
settling chamber, from whence two pen- 
stocks, 600 feet long, lead to the dynamo 
house. About 5,000 horse-power is given 
by the plant, and it has erected four main 
turbine-alternator groups of 1,100 horse- 
power each and two exciter groups of 100 
horse-power. The turbines come from the 
Rieter firm, of Winterthiir, while the al- 
ternators, of the same type as above, are 
furnished by the Alioth Company. For 
the overhead lines running throughout the 
region a voltage of 8,000 is used, and the 
lines are mounted on wood poles. Pro- 
ceeding from the Hauterine plant run 
several main lines which go to different 
feeding centres located in the large towns. 
The Hauterine-Romont line is designed to 
connect the two plants together. Eight 
lines start from the Montbovon station and 
run throughout the county in three gen- 
eral directions. The main centres are sup- 
plied from the 8,000-volt lines from trans- 
former posts, which lower the voltage to 
110 or to 190 volts, according to the length 
of the secondary mains. Some of the 
rural districts use a long secondary line 
working at 500 volts, and on it are placed 
small transformers for reducing to 115 
volts. 

Light and power are distributed by 
these two plants in the cantons of Fri- 
bourg, Vaud and Berne, covering an agri- 
cultural country for the most part. Be- 
sides the lighting, the motor current is 
used for tile works, farm machines, saw- 
mills, small shops, etc., and the low price 
of the current leads to an extensive use 
of it, which is all the while increasing. 
Electric railroads use part of the current. 
Among these are the Fribourg-Morat elec- 
tric road, also the Gruyére line and the 
Montreux-Bernese Oberland, with some 
others. 





A new petrol motor which has attracted 
some attention in France is the Bour- 





dreaux-Verdet duplex, and it is well 
adapted for driving small dynamos. What 
distinguishes the new motor is the fact 
that the inventors succeed in securing a’! 
the advantages of the usual four-cylinder 
gasolene motor by using only two cylin. 
ders, thus reducing the number of work- 
ing parts to a great extent. This is car- 
ried out by using a cylinder which ha: 
an upper or narrower part and a lowe: 
part of larger diameter. In each par: 
works a separate piston, but these ar 
placed together so as to form a sing’: 
piece, mechanically considered. The ex- 
plosions take place in each of the cylin. 
drical portions, and the effect is that of 
a two-cylinder motor, with but one cran’: 
going to the shaft. Placing two such cy’- 
inders on a common crank-shaft they s.- 
cure the same effect as a four-cylinder 
motor, but here the weight is lowere:! 
twenty-five per cent, the space by one-hal|, 
and the cost by forty per cent. The in- 
ventors claim that the fuel consumption 
is lowered from ten to thirty per cent in 
this motor. It has already been run wit! 
dynamos very successfully and has mad 
a good showing in actual practice. With 
a dynamo it produced sixty amperes 1! 
120 volts, or 7.2 kilowatts, consuming on], 
300 grammes of gasolene per horse-power- 
hour, which is a remarkably low figure. 





According to recent reports, the town 
of Wellington, New Zealand, has a well- 
equipped system of tramway lines, cover- 
ing a total length of twenty-two miles 0! 
track. The overhead trolley wires ar: 
supported from steel poles. A generatin: 
station of some size is erected in the town 
for use on the tramway system, and on: 
group is also used for the lighting current 
Three machines give the current for th: 
tramway lines, these having 370 kilowatts 
capacity each, and there is now erectiny 
a 750-kilowatt machine to provide for th: 
increasing current. On the lines the roll 
ing stock consists of fifty motor-cars, using 
Brill trucks and fitted with General Elec- 
tric Company’s motors of eighteen horse- 
power. 





The La Gruyére electric railroad has 
been recently laid out through a pictur- 
esque region of Switzerland not far from 
Lake Leman, and has already a large tour- 
ist traffic. Several years ago two com- 
panies obtained concessions for railroads, 
one running from Chatel Saint Denis to 
Paleyieux and a second from the former 
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point to Bulle and Montbovon. These 
companies were consolidated, and the elec- 
tric equipment of the system, which makes 
a single continuous line, was carried out 
|; the Alioth company, of Bale. The total 
lngth of the three sections of the road 
is twenty-eight miles, and.the road uses 
\ enole rails, weighing fifty-three pounds 
rer yard, except within some of the towns, 

ere a groove rail is employed. Motor- 

s of some length, either separate or 
‘oupled together to form a train, are used 
i» this ease, and the current is taken by 

-erhead trolley from a suspended wire. 
‘ single wood pole, with a long bracket 
»m reaching clear across the track, sup- 
vorts the wire, and the trolley, mounted 

. the car roof, is of the arched or bow 
Lorm. 

As regards the motor-cars, these are 
».ounted on two bogies. Each axle of the 
Logie is fitted with a motor of thirty-five 
i» fifty horse-power, making four motors 
vor car, or a total of 140 horse-power at 

st. The motors are calculated so that 
toy will take upon a thirty-two per cent 
evade a train weighing fifty tons at a 
-sced of twelve miles an hour, or a freight 

in of sixty tons at eleven miles an hour. 
“ome of the newer cars are equipped 
vith four motors of eighty horse-power, 
nd are used for long passenger trains 

‘freight trains up to 140 tons. As the 
motors are coupled in two series-parallel 
‘roups, each one is wound for one-half the 
‘ne voltage, or 375 volts. The new eighty- 
‘orse-power motors are, however, con- 
eeted for two motors in parallel and two 

ch groups in series-parallel, so that the 
‘otors are built for the whole line voltage 

' 50. A controller of the Alioth type 

akes the coupling in each case. Four 

bstations feed the line, and the main 
urrent comes from the Montbovon hydro- 
ectric plant. A set of transformers 
-wers the three-phase current to 500 volts. 
‘wo rotary groups, each formed of a 
‘ree-phase motor and a generator, give 
‘he current for the traction feeders. These 
roups are made up of a non-synchronous 
otor giving 100 horse-power at 500 volts 
od running at 580 revolutions per min- 
‘e, fifty cycles, and a 750-volt generator. 
\ 375-cell storage battery is run in paral- 
“| with the generators. 


ae 





A Swiss engineer, Feldmann, has 
srought out a project for a suspended elec- 
ric road to run to the summit of Mont 
Slane, in order to avoid constructing a 
aumber of tunnels such as had to be done 
on the Jungfrau. Above the Glacier Des 
Bossons he proposes to suspend the car 
upon a double cable which is permanently 
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stretched and mounted upon a viaduct of 
appropriate form. The two cables lie one 
above the other and the car runs between 
them, using a set of rolling wheels to sup- 
port it. A motor-driven cable will draw 
the car up the slope, as it will not have 
motors mounted upon it. 





The city of Munich is to have an ad- 
ditional source of current in the new 
hydroelectric station which is now under 
way. Here the Aar stream is selected to 
give the power, and at Moosberg an ex- 
tensive dam, canal and other hydraulic 
work have been carried forward for some 
time. Leading from the dam is a canal 
of 2.4 miles in length. The station build- 
ing, however, is located at the middle 
point of the canal. It will utilize a net 
water head of 24.5 feet. Three main 
turbine sets will form the first part of the 
outfit, and they will furnish some 6,000 
horse-power in all, working at a voltage of 
5,000. A double overhead line is erected 
from the Moosberg plant to the city. It 
uses 30,000 volts, which is furnished by a 
bank of step-up transformers in the sta- 
tion. The turbines are supplied by the 
Voith firm, and the electric outfit by the 
Siemens-Schuckert company. At Munich 
the line enters a large substation which 
contains an outfit of transformers for re- 
ducing to 5,000 volts. This current will 
be turned into the city mains, which are 
now using that voltage. It will give a 
new supply which has been much needed 
for some time, owing to the increase in 
the use of current. 

C. L. Duranp. 

Paris, November 10. 


Absorption of Radioactive 
Emanations by Charcoal. 
Sir James Dewar gives here a résumé of 

some experiments made some time ago, 
dealing with the condensation of gases 
by charcoal in vacua. He has shown 
that charcoal, cooled in solid carbonic 
acid at the temperature of 195 degrees 
absolute, is capable, for a time, of ab- 
sorbing the carbonic acid present in the 
air, amounting to 0.003 of an atmos- 
phere, until the concentration rises to 
about one per cent of the weight of the 
charcoal. If, on the other hand, the 
separation of the carbonic acid from the 
air must be done by cooling alone, the 
temperature of the air must be reduced 
below 129 degrees absolute, at about 100 
degrees absolute, it would for practical 
purposes be nearly all removed. Thus 
charcoal, at about twice the absolute tem- 
perature required for condensation by 
mere cooling, is, for a small concentration 
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of the gas undergoing absorption, equally 
effective. Compare this with the behavior 
of radium emanation. Rutherford and 
Soddy have shown that to condense radio- 
active emanation the temperature must be 
below 138 degrees absolute, and it is com- 
plete at 123 degrees absolute. By analogy 
it might be expected that at twice this 
temperature charcoal would act as a con- 
densing agent. This brings it up to about 
the ordinary temperature, which is just 
what Rutherford has found to be suffi- 
cient. Such comparisons, however, do not 
necessarily mean that the radium emana- 
tion is comparable in volatility with car- 
bonic acid at low temperatures. The 
results of Rutherford and Soddy seem to 
show that the radium emanation has a 
high latent heat of volatility, and conse- 
quently, by analogy, a high boiling point. 
This view supports the opinion that the 
molecular weight of the emanation must 
be high and of the order of 200 or more. 
—WNature (London), November 1. 

National Convention for the 

Extension of the Foreign 

Commerce of the United 

States. 

A special committee of the New York 
board of trade and transportation an- 
nounces that a national convention for 
the purpose of considering and devising 
measures for the enlargement of the for- 
eign trade of the United States and to 
promote the demand abroad for the prod- 
ucts of our farms, workshops and mines, 
will be held in the New Willard Hotel, 
Washington, D. C., beginning at 10.30 
A. M., Monday, January 14, 1907. All 
national, state and local associations in- 
terested in the objects of the convention 
are invited to send at least five delegates 
each. The governors of the different states 
are invited to appoint ten delegates to 
the convention and furnish them with a 
credential. Each association represented 
will furnish its delegates with a creden- 
tial duly certified by its president and sec- 
retary. 

The committee announces that the Hon. 
Elihu Root, secretary of state of the 
United States, has consented to address 
the convention and will give it the benefit 
of his observations and experiences and 


of the information acquired on his recent 
tour of the South American countries. 

The committee is made up as follows: 
FE. S. A. de Lima, chairman; Cornelius N. 
Bliss, Franklin Murphy, Herman A. Metz, 
Charles A. Moore, William McCarroll, 
Lewis Nixon, Henry W. Peabody, Charles 
A. Schieren, Isador Straus. Frank S. 
Gardner, 203 Broadway, New York city, 
is secretary of the committee. 
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ADJUNCTS TO THE POWER LOAD.' 


BY C. J. RUSSELL. 


The field for electric welding and tem- 
pering is unquestionably a large one, but 
machines for this purpose have not been 
as generally introduced as the publicity 
given to this class of apparatus and the 
remarkable results accomplished by its 
use would lead one to anticipate. It is 
also to be regretted that the method of 
installation generally urged and adopted 
has been in connection with a special gen- 
erating equipment. 

In the sizes up to thirty kilowatts there 
can certainly be no valid reason presented 
for the installation of a special generator. 
We have several outfits on our system? 
ranging from fifteen to thirty kilowatts 
capacity, and their effect is not greater 
than that of a motor of similar capacity. 

The load-factor of these outfits is low, 
averaging three hours. The reason for 
this is understood when we consider that 
the longest period of welding in average 
work will not exceed forty seconds, where- 
as the operation of adjusting and removing 
the work may occupy three to four times 
this length of time. 

Proper presentation of the advantages 
of these outfits to accomplish specific re- 
sults in large manufacturing establish- 
ments making metal articles of special 
shape should result in their more general 
use. There would also appear to be room 
in each large city for a jobbing shop to 
handle the work for smaller concerns 
which could hardly afford to make indi- 
vidual installations on account of the roy- 
alties charged upon the machines of a 
fixed sum per annum. 

While most of the welding done is of 
the butt type, some special machines have 
been developed, one for making wire fenc- 
ing and another for making longitudinal 
welds on pieces of large diameter, such as 
the joints in the shell of hot water boilers 
for domestic use. 

The electric tempering process by use 
of the electric welding machine does not 
appear to have been developed to such an 
extent as its advantages would seem to 
merit. The heating of special-shaped 
pieces by the ordinary means is often ac- 
companied by distortion, which is fatal 
to the article itself. When heated by the 
passage of an electric current this is not 
the case, and the tempering of such deli- 
cate articles as the rolls used for drawing 
cotton is successfully done by means of 
this process. The uniformity of the heat 





1 Abstract of a paper read before the Association of 
Edison Illuminating Companies, Thousand Islands, 
N. Y., September 4-6, 1906. 

2Philadelphia Electric Company.—[Ep.]} 
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generated in this way in metal of small 
cross-section and the excellent tempering 
results obtained have proven eminently 
satisfactory in such special lines as have 
come under our observation. 

The electric furnace has come to be re- 
garded as one of the most important tools 
of the electrochemist and is generally 
classified under that branch of science. 
Strictly speaking, it may be regarded as 
misplaced, since in itself it is simply a 
form of apparatus for the utilization of 
heat transformed from electrical energy. 
As from present point of view, however, 
such furnaces will have principal use in 
industries dependent upon physical and 
chemical changes in their materials, the 
classification is probably both correct and 
proper. 

From a commercial standpoint the elec- 
tric furnace is a piece of apparatus for the 
generation and utilization of heat. The 
comparison between various types designed 
to accomplish specific results must proceed 
along these lines as far as efficiency and 
economy are concerned. 

The heat may be used to accomplish 
physical changes alone, or physical and 
chemical changes. In the latter case a 
certain proportion of the energy may be 
absorbed in the chemical reactions neces- 
sary, and it may be aided by the chemical] 
reactions occurring during the operations. 
As the heat units actually utilized to ac- 
complish given results can be readily cal- 
culated, the real efficiency of any process 
can be determined with accuracy. 

The transformation of electric energy 
into heat energy by means of resistance 
may be utilized in an electric furnace 
directly or indirectly, according as the ma- 
terials to be treated are or are not con- 
ducting. 

In the direct method the heat is gen- 
erated within the material itself, which in 
this case is part of the circuit, current 
being led to it by suitable electrodes which 
are provided with means to prevent their 
fusion, such as water circulation; and in 
the direct induction furnaces the heating 
currents are generated within the mate- 
rials themselves, they constituting the sec- 
ondary of a transformer circuit. 

In the indirect method the heat is util- 
ized by radiation or conduction. In the 
arc types, the resistance is gaseous and the 
arcs are formed between electrodes or be- 
tween the electrodes and the materials to 
be treated if they be conducting. These 
ares may evidently be formed within or 
outside of the receptacles containing the 
materials to be treated, or the latter may 
be made to pass through the arcs while 
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being fed into the receptacles. In the solid 
resistance types the heat may be generated 
within solid conductors contiguous to the 
mass to be treated. These conductors may 
be solid or molten at the temperature at 
which the furnace is run; may be arranged 
within the refractory walls of the recep- 
tacle, within the mass of the material jt- 
self, or may be superimposed upon the 
mass as in those processes utilizing heat 
generated within a slag resistance floating 
upon the bath to be treated. 

Division and subdivision of these classes 
may be elaborated, but as efficiency must 
become an all-important factor in the (\!- 
timate development of the electric furnace, 
it is probable that the classification men- 
tioned will be convenient for purposes of 
comparison. 

The maximum temperatures attained in 
commercial furnaces range from 2,000 de- 
grees centigrade to 3,500 degrees centi- 
grade, or from 3,632 degrees Fahrenheit {o 
6,332 degrees Fahrenheit. The latter fig- 
ure may be anticipated, since the latest 
determinations of the temperature of the 
are approach 3,700 degrees centigrade, as 
given by the United States Bureau of 
Standards working with the Wanner, Hol- 
born-Kurlbaum and le Chatelier pyrom- 
eters. 

An examination of the history of the 
development of the electric furnace is 
principally interesting from the early 
dates of disclosure of the vital principles 
of existing furnaces, and as showing that 
it was retarded only by the absence of 
suitable means for the generation or sup- 
ply of the necessary amount of electrical 
energy. 

Within the past six months considerable 
electric-furnace work has been done in ov 
city with current supplied from our gen- 
erating stations. 

One installation is of especial intere 
as being the first to produce high-gra:o 
crucible steel upon a commercial scale «: 
this side of the water, by heat from el 
trical energy. 

The furnace is of the induction type, «f 
131-kilovolt-ampere capacity, and is si: - 
plied with single-phase, sixty-cycle curre: 
at 240 volts. 

It is in principle a transformer, the se’ - 
ondary of which is constituted by a ci'- 
cular trough-shaped crucible and its con- 
tents. The primary consists of twenty- 
eight turns of copper tube, cooled by i::- 
ternal water circulation and insulated |\y 
sectional layers of heat-insulating mat: - 
rials. 

The furnace is shown in Fig. 1, the 
crucible in Fig. 2 and the furnace tilted 
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1: in the operation of making a pour in 


he construction is simple and rugged, 
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of pressure to insure good magnetic con- 
tact, and the handles operating these cams 
can be seen in Fig. 1, lying parallel to and 








Fic. 1.—E.LeEctrRIc FURNACE. 


can be readily seen from the cuts. The 
ansformer frame ig mounted upon trun- 
nions and fitted with gears and a hand- 








just above the top of the transformer 
frame. Bolted to each side of the lower 
part of the frame are brackets, upon which 





Fig. 3.—MAKING A Pour. 


wheel for convenience in tilting. The top 
member, which is removable, is provided 
with cams at each end for the application 


rests a circular piece of soapstone which 
serves as a foundation for the crucible. 
The top lid, or covering, of the crucible 


851 


is made in sections for convenience in 
introducing materials and for observing 
the process. 

The manipulation of the furnace is very 
simple. In starting operations, a cast 
ring may be placed in the crucible or a 
pot of melted metal poured in from an- 
other furnace, and the current turned on. 
When this metal is at the proper tempera- 
ture, materials are added in the right pro- 
portion and the whole brought to the con- 
dition desired and an ingot is poured off. 

When a pour is made, sufficient metal 
is left in the crucible to maintain the cir- 
cuit and new materials are at once intro- 
duced. 

Charging is done gradually in order to 
prevent freezing the mass. 

The fusion of the new charge ordinarily 
takes about thirty-six minutes, and the 
total time between pours is from an hour 
to seventy minutes, according to the char- 
acter of steel to be made. 

















Fie. 2.—CRUCIBLE. 


The secondary current is, at a mavxi- 
mum, 15,148 amperes at 8.57 volts. 

The current consumption varies with the 
percentage of carbon in the charge and 
finished steel, but it will average about 
twenty-eight kilowatt-hours to melt and 
a total of thirty-six kilowatt-hours to a 
pour per hundred pounds of steel. 

The temperature of the cooling water is 
only raised from ten to twenty degrees 
from inlet to outlet, with a very moderate 
flow. 

The heat insulation of the crucible is 
so perfect that the outside of the casing 
is barely warm to the touch while the fur- 
nace is in full operation. 

Starting cold, the power-factor of the 
apparatus is rather low, but as soon as the 
metal in the crucible is heated to such a 
degree as to lose its magnetic qualities, it 
improves rapidly. When in full operation 
the power-factor ranges from ninety-three 
to ninety-seven per cent. 

Careful observations of about sixty heats 
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were taken with standardized instruments 
and much valuable data have been ob- 
tained. 

Several thousand pounds of each kind 
of high-grade steel of different composi- 
tion used for cutting tools have been made 
in this furnace, and samples submitted to 
chemical and mechanical tests. 

Since the heat is generated in the cru- 
cible without external contact or influ- 
ence, it is obvious that the resultant prod- 
uct will be free from contamination other 
than that due to the materials themselves 
and to the lining of the crucible. For 
this reason the character of the steel can 
be absolutely predetermined. 

The high temperatures attainable in the 
furnace render it possible to thoroughly 
remove all gases, and the steel is very fluid 
and still in the mold. 

The ingots are very dense and homo- 
geneous, and tools made from them present 
a grain and silvery lustre unlike that of 
the ordinary crucible steel. The metal 
also has valuable characteristic qualities 
for the manufacture of high-grade tools 
requiring uniform temper. 

The results obtained have been so satis- 
factory that it is proposed to install a five- 
ton furnace calling for about 750-kilowatt 
current capacity. 

The magnetic effect produces some diffi- 
culty in charging, but this is not serious 
when understood and properly avoided. 

It is evident that furnaces of this type 
can be readily designed for use on two or 
three-phase circuits. While no large fur- 
naces of polyphase type have been manu- 
factured in this country, two different 


forms have been brought out in France, 


one of which is much on the order of the 
one just described. 

We also have on our system a furnace 
of 100 kilowatts capacity used for the 
smelting of special ore. This is of the 
combined direct and indirect type, arcs 
being used to start the process and the 
current being subsequently passed through 
the materials which are conducting when 
heated. 

The work with this furnace has not 
reached such a point as to admit of more 
than a general reference to it. If as suc- 
cessful as the results abroad indicate, it 
is hoped that the preliminary work will 
result in a large installation with central 
station supply. 

There are also two smaller furnace 
equipments on our system, both used for 
tests in the smelting of various ores and 
for experimental purposes. 

The electric furnace presents marked 
advantages over the old crucible methods. 


The first cost is from twenty to twenty- 
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five per cent of that of gas furnaces of 
similar capacity. 

There is no great mass of surrounding 
and containing materials to be heated to 
a temperature even higher than that neces- 
sary for the operation of fusion and re- 
fining. 

Repairs of all kinds are cut down to a 
small figure. The expense of crucibles 
in the gas processes amounts to from $10 
to $16 per ton of steel-as against $2 to $4 
per ton with a built-up induction furnace. 

The cost of labor is radically reduced 
and the discomforts of the old process are 
almost entirely done away with. 

The subject of electrochemical processes 
is closely allied to the electric furnace and 
requires similar consideration. 

Leaving aside for the moment the ques- 
tion of central station supply of electric 
current for the purpose of the manufac- 
ture of various chemical compounds on a 
large scale, there are many processes which 
are applicable on a moderate scale to 
several industries with which we come in 
contact in the light and power field. 

The various compounds and solutions 
used for bleaching interest our textile 
customers. In certain lines the use of 
chlorine for this purpose is universal and 
most of us are familiar with the disadvan- 
tages of the method of bleaching by the 
use of bleaching powder or chloride of 
lime. 

By passing a current of electricity 
through a solution of common salt, hypo- 
chlorite of sodium, or electro-chlorine, is 
obtained. In properly arranged appara- 
tus no gas escapes, which is a point of 
vast importance to the manufacturer. 

The activity of nascent products is well 
known and it can be readily understood 
that the work done in this manner is 
superior and much more permanent than 
that done by the older methods. 

This process has been widely adopted 
abroad, where 2,000 horse-power is used 
for this purpose in various establishments 
in a type of cell put out by the Siemens- 
Halske Company. It has also been adopt- 
ed by several leading manufacturers in 
this country and is highly recommended 
in the linen and cotton trades. The proc- 
ess is also applicable to the bleaching of 
fibres for paper, artificial silk, oils, ete. 

Some work of this character has been 
done on our system and a motor-generator 
outfit of fifteen-kilowatt capacity has been 
found ample for the satisfactory bleaching 
of a ton of fibre per day of ten hours. 

The expansion of electric processes for 
bleaching, finishing and waterproofing fab- 
rics will be an interesting subject to follow 
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up for central stations desiring to sell cur- 
rent for electrolytic work. 

Another promising outlet for the sale 
of current is the industrial application of 
ozone. 

Regarded as a rare product until re- 
cently, and its production as a laboratory 
experiment, several large establishmenis 
are now producing this powerful agent in 
large quantities for bleaching and puri- 
fying purposes. 

The applications for this, Nature’s on 
bleaching and sanitary agent, seem to ‘ic 
almost unlimited. Some of the most prac- 
tical of its uses are in the bleaching of 
flour and starches, of textile yarns au: 
fabrics, of paper pulp intended for tic 
higher grades of product, the refining of 
alcohol and spirituous liquors, the treat- 
ment of varnishes and oils and for the iz- 
provement and purification of water used 
for drinking or manufacturing. 

The last-named application is the widest 
one, and here ozone has proven its superi- 
ority over all known methods. The purifi- 
cation and sterilization of water without 
destroying any of its natural qualities, 
without the addition of any chemical com- 
pound, and at a minimum cost, is a sub- 
ject that vitally interests all classes of in- 
dustries and individuals. 

A gramme of ozone may be obtaine: 
with the expenditure of about sixty wati- 
hours. Two hundred and fifty gallons of 
water of average river variety can be treat- 
ed with this amount of ozone. 

Naturally, the amount of ozone required 
depends upon the number of colonies, or 
thousands, of bacteria present in the water. 
With an average of 200 per ounce, none 
remain after the amount of treatment de- 
scribed. With 2,000 to 4,000 per ounce, 
from three to thirty remain if the process 
stop at this amount of ozonization. 

Two types of ozone generators have been 
used upon our system. In one the dielec- 
tric was of glass and the discharge plate: 
in multiple, each provided with a high- 
series resistance which permitted of the 
cutting out of any which developed de- 
fects. In the other the discharge too: 
place across air-gaps, and a choke-coil an: 
condenser were provided to prevent the 
formation of an arc and to raise the sec- 
ondary voltage. 

It has been our privilege to witness 
many chemical and bacteriological tests 0/ 
the results obtained in the purification of 
water, both by the Webster process, em- 
ploying iron electrodes, and by the ozone 
process. The former is principally effica- 
cious in practice by coagulation, and the 
water needs aeration afterward. The latter 
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process provides aeration, improves the 

4 wality of the water and is, by microscopic 
servation, much like machine-gun prac- 
‘ce to the unfortunate bacteria. 

One of the installations mentioned was 
out in for the purpose of improving spirit- 

sus liquors. The method of treatment is 
railar to the water-purification process, 
ad the object is to produce within a brief 
-viod all the qualities given by age to 
uor of different sorts. 

With the expenditure of a few kilowatt- 

ours per barrel, very crude raw liquor can 
» made equal to that which has been aged 

. wood for several years. 

The purification of water used in brew- 

‘ies, both for the brewing and for ster- 

zing receptacles for the product, should 
fier quite an extensive field for the ex- 
»loitation of the ozone process. 

Considerable discussion has taken place 
«3 to the desirability of this class of busi- 
cess to fill in the hours between peaks 
»ad thus to equalize the station load. In 
isese discussions great importance has 
hcen attached to the alleged fact that such 
i usiness need not cross the peak and could 
ve supplied with large or small volumes 
of current according to the capacity of 
cenerators in service and the amount of 
other load upon the system at a given 
me. 

There is no question that such a class 
of business would enable a station to oper- 
ate under ideal conditions. It is evident 
that the question, however, must be dealt 
vith according to the exact conditions of 
‘apacity and load of each individual sta- 
tion contemplating such supply. General 
statements may lead to a serious miscon- 
coption of the true possibilities in this 
‘irection. 

The character of load diagrams of all 
central stations which have cultivated the 
-lectric-power field have undergone a rad- 
cal change. In such cases the old condi- 
ion of morning and evening peaks which 
represented almost the total generated load 
‘as passed. In the present load diagrams 
‘ie kilowatt area of such peaks as exist 
‘ear a much smaller ratio to the area of 
the daylight load. 

As a matter of fact, electrothermic 
processes require for their successful 
and economical operation nearly con- 
tinuous supply. The initial operation 
of bringing the furnace and materials 
up to the proper working tempera- 
tures may involve three times the energy 
required for their operation thereafter. 
Not only is this true, but the chilling and 
reheating of such furnaces is an operation 
quite as destructive to them as to the older 
types of apparatus. 
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Electrolytic processes are mostly con- 
tinuous. They depend for their successful 
operation upon a certain ampere density 
at a fixed voltage, and from this it is ob- 
vious that the only method of control 
would be to cut out cells or sets of cells 
when the current supply must be reduced. 
Many of these operations are chemically 
reversible, and the effect of shutting down 
the process would involve considerable at- 
tendance. 

The suggestion has been made of the 
use of storage batteries for the purpose 
of handling electrolytic work. As the cur- 
rent for such purposes must be sold at a 
low rate, and the storage equipment is 
rather costly, this method of handling such 
a proposition would seem to merit little 
consideration. 

It may be concluded that electrothermic 
and electrolytic propositions must be con- 
sidered on a straight twenty-four-hour 
basis and handled in all respects as any 
other business of similar load-factors. 

It may also be concluded that for pur- 
poses of load equalization, it would only 
be possible to add such processes to any 
system as should be under the absolute 
control of the central station interests 
which were to supply them with electric 
current. 

One of the most important points in 
connection with such processes as involve 
the supply of large volumes of electrical 
energy is the question of location with re- 
gard to the station. The elimination of 
distribution expense to a large extent, as 
well as the fact that the service investment 
would be very low, should make quite a 
difference in the rates central stations 
would offer to such industries as located in 
their immediate vicinity. 

There is one point in considering these 
electrochemical and electrothermic propo- 
sitions which should be represented in its 
true light in every possible case. In esti- 
mates of the current used for any given 
operation, either furnace or electrolytic, 
foreign usage, sanctioned by adoption on 
this side of the water, has adopted the 
unit “electrical horse-power-year.” In es- 
timating, if a pound of finished product 
requires the expenditure of 746 watt- 
hours, for example, the cost of an elec- 
trical horse-power for one year is divided 
by 8,760 (24 hours by 365 days), and the 
result is assumed as the cost of energy per 
pound of finished product. 

The originator of this method was prob- 
ably an optimist along the same lines as 
ourselves, in that he hoped to utilize every 
horse-power of generator capacity during 
8,760 hours per annum. 

Experience has taught us the true pos- 
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sibilities in this direction, but the truth 
does not seem to have penetrated deeply 
enough to make any change in the esti- 
mating methods of our sanguine electro- 
chemists and electrometallurgists. 

No process can continue at its maxi- 
mum for twenty-four hours a day and 365 
days per year. Furnaces need repairs, 
baths need renewing and overhauling; in 
fact the very processes themselves require 
considerable current regulation and are 
not prosecuted at a maximum rate. 

These, as well as humane reasons, pre- 
vent the fulfillment of the figure named. 
If the actual use averages from fifty to 
seventy per cent of the maximum, and 
we have never seen the latter figures con- 
tinually exceeded, quite a radical change 
in the estimated cost per pound of finished 
product as well as per kilowatt-hour 
utilized has been effected. 

As a practical check upon this it is 
rather satisfactory to learn the electrical 
capacity of an installation, the amount of 
energy estimated per pound of product, 
and then to learn the actual amount of 
finished product turned out in a year. The 
results of this character of information 
received from several operations in dif- 
ferent parts of the world would seem to 
indicate that, if the amount of calculated 
energy per pound is correct, the actual 
load-factor of the plants runs from thirty 
to fifty per cent, based upon a twenty-four- 
hour day and a calendar year. 

The kilowatt-hour is the only true basis 
for calculation, and the cost of this unit 
for purposes of estimation should be based 
upon the cost of a kilowatt-year, modified 
by the actual or calculated load-factor. 

Computation along these lines, taking 
into account the cost of transportation of 
materials, will show the range of possible 
business in the field of large electric-fur- 
nace and electrochemical operations. 

As adjuncts to the power-load, electro- 
thermic appliances and electrochemical 
processes offer means of increasing the 
usefulness of the central station and broad- 
en the field of salesmanship. 

The commercial departments which 
have for their motto “Electricity for 
everything everywhere” must view with 
some satisfaction the record of every new 
adaptation which brings them closer to 
their ideal. om 


A Good Year for the Boston 
Elevated Railway 
Company. 

The report of the Boston Elevated Rail- 
way Company for the year ended Sep- 
tember 30 shows increases in both gross 
receipts and number of passengers carried. 
For the twelve months ending September 
30 the gross business increased $837,509, 
or 6:6 per cent. With an increase of 
$689,297 in operating expenses, the net 
earnings increased $203,745. The num- 
ber of passengers carried for the year 

amounted to 262,267,240. 
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The Indiana, Columbus & 
Eastern Traction 
Company. 

The Indiana, Columbus & Eastern 
Traction Company is doubling the capac- 
ity of its plant at Medway, Ohio. This 
work was begun about three months ago. 
The Westinghouse Electric and Manufac- 
turing Company, Pittsburg, Pa., is in- 
stalling two steam turbines, one of 1,500 
kilowatts capacity, and one of 750 kilo- 
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BEING INSTALLED AT MEDWAY PowER-HovsE 
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LINE ENTRANCES. SPRINGFIELD SUBSTATION OF 
THE INDIANA, CoLUMBUS & EASTERN TRAC- 
TION COMPANY. 

watts capacity, and a 300-kilowatt rotary 

converter. This installation necessitates an 

increase in boiler capacity and two 550- 

horse-power Babcock & Wilcox boilers are 

to be installed. The company is erecting 

a new stack. The base is fourteen feet 

square, with an inside diameter of nine 

feet, and the stack is 180 feet high. New 

Wheeler pumps and surface condensers 

will be installed. 
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The water supply for the plant is ob- 
tained from wells, and the condenser sup- 
ply is taken from a mill-race. 

After the new installations are made 
the Medway plant will be one of the larg- 
est in the state. The boiler equipment 
will include seven 250-horse-power, one 
500-horse-power and two 550-horse-power 
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STEAM-DRIVEN AND Motor-DRIvEN EXCITERS, 
FOR 800-KILOWATT ALTERNATORS. 
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PowER PLANT, INDIANA, CoLUuMBUS «& 
EASTERN TRACTION COMPANY. 


DirecT-CURRENT SWITCHBOARD. 


Babcock & Wilcox boilers. The engine 
room will have two 1,250-horse-power 
Hamilton-Corliss engines, two 400-horse- 
power Slater engines, one 1,000-horse- 
power, and one 2,000-horse-power steam 
turbines. The electrical output will 
amount to about 4,500 kilowatts. 
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Part of the equipment includes two 
800-kilowatt, three-phase, 2,300-volt, 
twenty-five-cycle alternators made by the 
General Electric Company. This voltage 
is stepped up to 26,400 volts and trans- 
mitted at present to six substations. Tle 
two 325-kilowatt generators are direci- 
current machines generating 550 volts. 
The new Westinghouse gene:ators wil] 
have a capacity of 2,000 kilowatts. These 
are twenty-five-cyele machines and will 








REAR VIEW, SWITCHBOARD, MEpway Powek- 
Housrk, INpDIANA, CoLUMBUsS & EASTERN 
TRACTION Company. ‘Two PANELS AT LErF‘ 
LINE PANELS wWitH Low VOLTAGE CONTRO! 
Circuits. Two PANELS aT RIGHT, 800- 
KILOWATT GENERATOR CONTROL CIRCUITS. 
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SPRINGFIELD SUBSTATION, DAYTON - SPRIN 
FIELD Division, INDIANA, CoLuMBUS & EAs! 
ERN TRACTION COMPANY. 


generate 390 volis. Three 110-kilowatt 
transformers are being installed, 2,300 
volts on the primary and 390 volts on the 
secondary. This arrangement is being 
effected so that the rotary can run either 
from the 390-volt bus-bar or from the 
2,300-volt bus-bar. The current generated 
by the 390-volt generators of the Westing- 
house make will be stepped up to 26,400 
volts through three 750-kilowatt oil and 
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water-cooled transformers. The 26,400- 
volt leads will then be tapped in to the 
old station bus, where the current will be 
ewitched on to the transmission line by 
General Electric type H switches electric- 
ally operated from a low-voltage board. 

The company has a seventy-eight-mile, 
three-phase transmission line. The insu- 
lators are Hemingray Glass “Provo” type, 
No. 1, arranged so that they form an equi- 
angular triangle, two on the cross-arm 
and one on the top of the pole. The poles 
are cedar, octagonal, and support No. 1 
wire. Each span is 100 feet, with some 
few cxeeptions where rivers are crossed 
and the poles can not be set so close. In 
one case the span is 320 feet. Special 
cross-arms were not used in these cases. 
The only precaution taken is in watching 
the line-sag, so that the wires may be kept 
from swinging together. 

Most of the line is on track right of 
way. At Springfield the transmission 
line is built around the city for a distance 
of eight and one-half miles. In order to 
keep a constant watch on the insulators 
the line is inspected every day except Sun- 
day. For the benefit of the service a tele- 
phone line has been strung on the high- 
tension poles, so that long delays never 
occur. This telephone line serves no other 
purpose, and the linemen carry testing 











ALTERNATING -CURRENT LIGHTNING ARREST- 
ERS, TRANSFORMERS AND LINE SWITCHES, 
SPRINGFIELD SUBSTATION, DAyYTON-SPRING- 
FIELD Division, INDIANA, COLUMBUS & EAstT- 
ERN TRACTION COMPANY. 

sets, connecting them on the line at the 

point of difficulty and getting into imme- 

diate communication with the switchboard 
attendant. 

In the near future the company expects 
to construct sixty miles of transmission 
line in addition to the seventy-eight miles 
already in operation. There will also be 
added six Westinghouse substations. This 
will bring the rotary equipment up to 
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fourteen 300-kilowatt machines. At the 

present time there are eight rotaries in 

operation, all of the General Electric make. 

SPRINGFIELD, TROY & PIQUA ELECTRIC 
RAILWAY. 

The Springfield, Troy & Piqua Electric 
Railway has a 1,700-kilowatt plant located 
at a most beautiful as well as convenient 
point about two miles west of Springfield, 














26,400-VoLtT SwiTcHEs, MEDWAY PowER-HOovsE, 

INDIANA, CoLuMBUs & EASTERN TRACTION 

CoMPANY. 

Ohio. This is on the banks of the Ohio 
river. The Erie Railroad tracks are 100 
feet to the east of the power station, and 
the Detroit, Toledo & Ironton tracks the 
same distance to the north. The con- 
necting tracks to these two steam roads 
afford the company good coaling facilities. 
Most of the coal, however, is received over 
the latter road. 

The water for the plant is secured from 
the river through a twenty-four-inch pipe 
and from one deep well. 

The power installation, which was made 
about two years ago, includes four 300- 
horse-power Babcock & Wilcox boilers, 
Worthington feed pumps and a Stillwell- 
Bierce vacuum pump. The heater and 
heater pump were made by the Hoppes 
Manufacturing Company, of Springfield, 
Ohio. There is also a Hoppes jet-con- 
denser. The two 1,200-horse-power en- 
gines are Cooper cross-compound, direct- 
connected to two General Electric twenty- 
five-cycle, three-phase, 2,300-volt gen- 
erators. Each generator has a capacity of 
850 kilowatts. The 2,300 volts is stepped 
up to 6,600 volts and 26,400 volts by banks 
of General Electric transformers. The 
6,600-volt circuit feeds two substations, 
one on the Springfield & Xenia, and the 
other on the Springfield & South Charles- 
ton traction lines. The power contract 1s 
made with the Springfield & Xenia, which 
company supplies the Springfield & South 
Charleston. The 26,400-volt line supplies 
three substations on the Springfield, Troy 
& Piqua line, one at the plant and two lo- 
cated between Springfield and Troy. 


ECONOMY IN CENTRAL STATION 
OPERATION, ' 


BY GEORGE WILKINSON. 


As a supply station engineer, much of 
my time is taken up in carrying out the 
varied duties connected with the supply 
of electrical energy, and in endeavoring to 
solve, in the most direct and economical 
way, problems that arise in connection 
with such supply. Such economical solu- 
tions are necessary if the substantial bene- 
fits which electricity can furnish are to 
be available at a price which all can afford 
to pay. I offer the following suggestions 
to my colleagues who are interested in 
the supply of electrical energy to the gen- 
eral public, and who recognize that their 
duty is not merely to make a profit on 
the business, but also to secure a reliable, 
effective and cheap service available to 
all residents and business people in the 
districts. 

Considering, first, the power station. 
It will often be found that while rea- 
sonable economy is secured in the genera- 
tor room, and care is taken to employ 
efficient plant and skilled labor therein, 
the boiler house, being a less congenial 
sphere, is a department that receives less 
attention, the details are not so carefully 
considered, and the equipment, unfortu- 
nately, is worked by men who are often 
below the average mechanic in intelli- 
gence and education. An investigation 
of supply station records will show that 
from one-half to four-fifths of the works 
cost of generation is incurred in the boiler 
house, and this is chiefly for coal; also 
it is obvious that in places where elec- 
tricity supply stations are already in 
operation, and where: a fixed sum must 
be allocated annually for the repayment 
of capital charges, the only possible chance 
of cheapening the cost of production to 
any substantial extent lies in reducing 
the consumption of coal, and it is an index 
of healthy progress in economy if, while 
continuing to use the same plant, the 
annual ependiture on fuel is decreasing 
while the number of units sold is increas- 
ing. 

The free use of steam traps is a source 
of heavy loss in some generating stations. 
Due to their liberal use and to the scat- 
tered positions they occupy, the hot 
water they discharge is frequently led into 
the nearest drain and runs to waste. A 
long experience has shown that an equally 
satisfactory and more economical arrange- 
ment is to connect all the water separa- 





1 Address of the chairman of the Leeds (England) 
section of the Institution of Electrical Engineers of 
Great Britain, delivered October 25. Slightly con- 
densed. 
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tors, valve casings, cylinder jackets, etc., 
to a small pipe, from which steam is 
taken to operate a bank of boiler-feed 
injectors. By this means all the steam 
required to work the injectors is derived 
from points where condensed water col- 
lects, and it is thus all saved and ex- 
peditiously carried back with the steam 
through the injectors direct into the boil- 
The injectors used should be of 


ers. 


varied sizes, the smallest, when at work. 


continuously, being equal to feeding the 
boilers on low loads. One steam trap 
of suitable size is provided at the end of 
the injector block, and this trap comes 
into action during the short and infre- 
quent intervals when the injectors are 
out of action for repairs. Another ad- 
vantage of this arrangement is that the 
large and often wasteful steam-driven 
feed pumps can be shut down and main- 
tained as reserve plant. 

An economical standby boiler-feed ar- 
rangement is obtained by employing three 
throw pumps, driven by electric motors 
and fitted with variable-stroke gear which 
allows the use of a constant-speed motor 
and permits the stroke of the plungers 
being graduated from the maximum to 
zero, or vice versa, whilst in action. An 
indicator should be fixed on each pump 
to show the amount of water delivered 
per hour. 

A further easily realized and very sub- 
stantial economy is to employ steam tem- 
perature water to feed the boilers—. e., to 
bring the boiler-feed water, after it has 
left the economizer or other preliminary 
heating device, into direct contact with 
live steam, so that the feed-water tem- 
perature is raised before it enters the 
water space in the boilers to a point 
equal to that of the steam itself. Its 
adoption will secure a greater output of 
steam from any steam boiler using ordi- 
nary hot-feed water and at an increased 
economy averaging at least seven per 
cent, and in most cases considerably more. 
Effective plant for securing steam tem- 
perature feed is simple, easily applied, 
and neither costly nor cumbersome. Where 
steam temperature feed water is intro- 
duced, a further step in point of output 
and efficiency may be expected if the 
boiler furnaces are enlarged and fitted 
in every case with a brick arch, so that 
the flames do not directly impinge upon 
the heating surfaces. This will not only 


reduce the smoke, but will raise the fur- 
nace temperature and increase the steam 
output of the boiler. Practical objections 
to such enlarged furnaces are (1) the 
difficulty of covering the bars with fuel; 
(2) the liability of the fire to burn in 


‘supply mains. 
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holes. These objections may be efficiently 
met in tubular boilers by employing the 
well-known chain-grate bars of extra 
length and width, and in Lancashire 
boilers the most effective remedy appears 
to be the removal of the furnaces from the 
narrow flue tubes to the front of the 
boiler, larger furnaces being built, out 
on the boiler front by wrought-iron plates 
well lined inside with firebrick and pro- 
vided with firebrick arches, and on the 
outside by ordinary brickwork, a cavity 
being formed between the outside brick 
lining and the metal shell of the furnace. 
Air for supporting combustion will be 
drawn through this cavity, entering by 
an aperture located over the furnace and 
round the sides thereof, thereby picking 
up any waste heat and passing at a high 
temperature through the grate bars to the 
fuel. By these methods not only will a 
higher furnace temperature be reached, 
but the heat upon the boiler plates will 
be better distributed and the ebullition 
area thereby extended. In many boiler 
houses forced hot-air draught could be 
easily applied, the heat to the air being 
derived from the hot gases leaving the 
boilers for the chimney. The economy so 
produced is often very substantial, but the 
equipments at present used for this pur- 
pose are often cumbersome and very 
costly. 

So long as carbon-filament lamps con- 
tinue to be used, and in view of the im- 
provements in efficiency and grading, 
which will be effected in these lamps in 
the near future by British manufacturers, 
it is important that more uniform press- 
ure should be obtained upon electricity 
My experience is that 
pressure regulation by automatic appa- 
ratus is the only satisfactory and effective 
method of obtaining good and dead-beat 
regulation. In addition, it is necessary 
to have distribution mains of ample sec- 
tion, as pressure regulators can main- 
tain uniform pressure only at predeter- 
mined points upon the network. The too 
frequent practice of increasing the press- 
ure to an excessive degree at feeding 
points, in order to compensate for abnor- 
mal drop upon the distribution mains, is 
to be strongly condemned; the proper 
remedy for poor lighting at the extremi- 
ties of distribution mains is to put down 
more copper. Formerly a remedy for 
drop in pressure was found by doubling 
the pressure of supply, and large sums 
have been expended by supply under- 
takers in this direction. 

Works which still give a low-voltage 
supply, say, near 100 volts, are likely to 
reap a rich reward in the near future, 
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as the consumers are in a position to ob- 
tain the economic benefits offered by the 
metallic-filament incandescent lamps. I 
have had lamps of this type in use in 
my house since July last, each giving a 
light equal to thirty-two British candles 
for an expenditure of under forty watts. 
With current at six cents per unit, and 
including the extra retail price of the 
metallic-filament lamps as against the 
carbon lamps, and assuming an average 
life of 600 hours only for the metallic- 
filament lamp, the relative cost comes out 
for thirty-two-candle-power lamps for the 
600 hours at $2.75 in the case of the 
former as against $4.43 for the latter. 
As far as I can judge from results in 
my house, the useful life of the metallic 
filaments will average at least double that 
of the carbon lamps, while they are not so 
sensitive to voltage variation, give a more 
brilliant quality of light, and the bulbs 
on normal voltage do not blacken, hence 
the candle-power is more uniform 
throughout the life of the lamp. The 
advent of these lamps justifies the hope 
of a vast and early extension of the elec- 
trical industry throughout the whole 
country. 

The question of tariffs is one which 
might with advantage be considered by 
an organization representative of the 
whole supply industry. The issue of 
recommendations by such an organization 
would be useful to engineers, and espe- 
cially to directors and committeemen, 
many of whom appear to be in utter igno- 
rance of the fundamental principles gov- 
erning the vital question of tariffs. In 
my view the adoption of flat rates with 
graduated discounts, according to the 
number of units used during a specified 
period, is fundamentally wrong. Such a 
tariff can not be fair and equitable; cus- 
tomers who are quite unprofitable may 
get a substantial discount, while cus- 
tomers who are exceedingly profitable to 
the supply may get a very small discount. 
Attempts to get over this inequality of 
treatment, due to flat-rate tariffs, have 
been made by varying the discounts ac- 
cording to the class of consumer under 
consideration, but this is only lessening 
the evil, and is in no sense a cure. Again, 
there is often a big discrepancy in the 
prices charged for lighting and for power, 
the former being frequently too high, 
while the latter is certainly often too low. 
The present alternative to the flat rate 
is the well-known maximum demand 
tariff, which is a more equitable method. 
Inasmuch, however, as the method of cal- 
culating the amount due is unintelligible 
to many consumers, it has become un- 
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popular; moreover, a customer charged 
on the maximum demand tariff does not 
know until the end of the quarter, or the 
half-year, to what extent he will benefit, 
or, in some cases, he does not know if he 
will benefit at all, as this is not deter- 
mined until the quarter or half year has 
expired, whilst he is often nervous about 
switching on his lamps lest he should 
increas’ his maximum demand. There 
are, of course, other systems of charging 
in use to a limited extent, some of them 
being the result of expediency, rather 
than of equity. 

In some cases demand indicators have 
been used to develop business in its early 
stages, but when the business has reached 
a point at which the engineer can afford 
to make a change, a flat-rate tariff has 
been introduced and the demand indi- 
cator system abolished. The change, 
while simplifying the accounts and ap- 
pealing as it does by its simplicity to 
the consumer, has no serious prejudicial 
effect upon the receipts, as the losses 
made on some consumers are counterbal- 
anced by the extra profits obtained from 
others. This condition of affairs is satis- 
factory so long as the supply authority 
is content to make excessive profits on 
some consumers and to apply a part of 
them in making up the losses on other 
consumers; but the former are likely 
to rest content with flat-rate tariffs just 
so long as they remain in ignorance 
of the true condition of affairs, and no 
longer. The fact is gradually dawning 
upon the general public that the longer 
they use electricity per day, the less aver- 
age price per unit should be paid, and I 
venture to say that in a few years, when 
this equitable principle becomes generally 
recognized by users, flat rates, even when 
modified by graded discounts, will not be 
tolerated either for lighting, heating or 
power purposes, unless some economical 
system of electrical storage is meanwhile 
evolved. 

The chief factor in the cost of supply is 
made up by the “fixed charges.” Exactly 
how much this is per annum is easily as- 
certainable in every case, and it probably 
varies from year to year. Each consumer 
should be charged his fair proportion of 
this sum. The exact amount to be paid 
should be recorded on each consumer’s 
premises, not in the form of so many units 
chargeable for half-year at an increased 
price per unit, which is the clumsy and 
perplexing method of the demand indi- 
cator, but by an instrument which records 
the consumer’s proportion of standing 
charges clearly in pounds, shillings and 
pence. 
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The remaining item in the total cost of 
supply is the “generation cost,” which is 
by far the smaller item, and is practically 
a uniform and unvarying cost per unit, to 
cover which a very low flat-rate can be 
fixed. Considerably less than one penny 
per unit will cover this item, and also 
afford ample profit to the supply au- 
thority. ‘is th 

As illustrating the present wide diver- 
gence in the matter of tariffs, I set forth 
below the published scale of charges of 
four of the largest and most important 
municipal undertakings in the country, 
which may be taken as fairly representa- 
tive of the whole kingdom. These I desig- 
nate A, B, C and D: : 

A. The rate payable by a consumer for 
a supply of electrical energy for lighting 
in any one establishment (whether used 
direct from the mains or through a motor- 
generator or other apparatus) shall be 
three and one-half pence for each unit up 
to 3,000 units per quarter, three pence 
for each unit in excess of 3,000 units to 
10,000 units per quarter, and two and one- 
half pence for each unit in excess of 
10,000 units per quarter. A reduced rate 
shall be charged for electrical energy sup- 
plied for power, or for cooking or heating, 
when measured by a separate meter— 
namely, two pence for each unit up to 
3,000 units per quarter; one and one-half 
pence for each unit in excess of 3,000 units 
per quarter to 10,000 units per quarter, 
and one penny for each unit in excess of 
10,000 units per quarter. 

B. Electrical energy used for lighting: 


‘ for first 300 units per quarter, five pence 


per unit; for any further quantity used in 
the same quarter, three and one-half pence 
per unit. Electrical energy used for long- 
hour lighting: for first 300 units per quar- 
ter, three pence per unit; for any further 
quantity used in the same quarter, two 
pence per unit. (NorTE—This special low 
lighting rate has been fixed to encourage 
a day load, and is for the benefit of con- 
sumers who use their supply of electrical 
energy for lighting during a large number 
of hours per annum. In order to avail 
themselves of it, consumers will be re- 
quired to enter into an agreement in which 
they guarantee a minimum payment of 
£15 per annum for not more than twelve 
sixteen-candle-power lamps, or their 
equivalent, connected to the circuit; a 
further guarantee of twenty-five shillings 
per annum for every additional sixteen- 
candle-power lamp, or its equivalent, con- 
nected to the circuit will also be required. 
Current reckoned at the above rate per 
unit can be used up to the value of the 
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sum guaranteed, any additional current 
being charged at the same rate per unit. 
Consumers will be required to have all 
lamps so guaranteed connected to a circuit 
kept distinct from the ordinary lighting 
supply, and a separate meter will be in- 
stalled upon this circuit. Should any al- 
teration be made in the number or candle- 
power of the lamps so guaranteed, notice 
must be at once given to the department, 
or in default the consumer will be liable 
to have the supply charged at the depart- 
ment’s current rates for ordinary lighting 
purposes.) Electrical energy used for mo- 
tors: for first 300 units per quarter, two 
pence per unit; for any further quantity 
used in same quarter up to 3,000 units, 
one and one-half pence per unit. Where 
3,000 units or over are used per quarter 
(after the first 300 units at two pence per 
unit), one and one-quarter pence per unit. 

C. Private lighting; maximum de- 
mand system, with initial charge of four 
and one-half pence per unit with daily 
average of one and one-half hours and two 
and one-half pence per unit after, or flat 
rate of four and one-half pence with dis- 
counts from two and one-half to forty-four 
and one-half per cent. Power and heat: 
maximum-demand system, two and one- 
half pence per unit for daily average of 
one and one-half hours, and one and one- 
half pence after, or flat rate of two and 
one-half pence per unit with discounts 
from five to sixty-five per cent. Traction 
supply: one and three-quarters pence per 
unit. Special purposes: shipyards with 
thirty per cent load factor, one and one- 
eighth pence to seven-eighths penny per 
unit.. 

D. Charge per unit: for lighting, five 
and one-half pence, or a fixed charge of 
£7 per annum per kilowatt of maximum 
demand and one and three-quarters pence 
per unit; for motors, one penny to one and 
seven-eighths pence per unit, according to 
hours of user. 

The perusal of these tariffs will be con- 
vincing proof that present-day methods 
of charging are unsatisfactory, and they 
must appear unintelligible and chaotic to 
the general public. 

An ideal tariff would fulfil the follow- 
ing conditions: (1) Protect all consumers 
from unfair or excessive charges; (2) se- 
cure from every consumer a reasonable 
and readily assessable profit to the supply 
authority; (3) be applicable without 
variation to all conditions and for all pur- 
poses for which electrical energy is used ; 
(4) be capable of easy explanation, and 
its equity should be apparent to all persons 
of average intelligence. 








RECENT STORAGE BATTERY 
IMPROVEMENTS.’ 


BY SHERARD COWPER-COLES. 


It is not the intention of the author to 
deal with the historical side of accumu- 
lator development and manufacture, as 
this has been so often recorded, but only 
so far as it applies to electrodes that re- 
tain a large quantity of the electrolyte in 
themselves, and in which the active matter 
is not necessarily porous; this is a dis- 
tinction of great importance. 

THE ALKALI NICKEL CELL. 

No radical changes have been made in 
the electric accumulator in recent years 
which have come into practical use, and it 
is many years since alkali nickel cells were 
brought into prominent notice; although 
having many promising features they have 
not so far fulfilled the hopes entertained. 
The company, which controls the rights 
of the alkali nickel cell in Germany, has 
decided to abandon for the present the 
development of an iron nickel cell which 
would be superior to a lead cell with re- 
gard to durability and life. The best re- 
sult obtained up to the present with an 
accumulator having the same weight as an 
100-watt-hour lead accumulator 
is seventy watt-hours per kilogramme. 


average 


Fig. 1 is a typical diagram of an average 
four-hour charge and discharge of an iron 
nickel cell; on the same diagram is shown 
in dotted lines an average four-hour charge 
and discharge of a lead cell. The annual 
monetary output for storage batteries in 
England and Germany is estimated at the 
present time at about one million pounds, 
so any economy effected in the manufac- 
ture and life of accumulators is of great 
importance to the commercial world. 

VARIOUS TYPES OF GRIDS. 

It. will be necessary in dealing with the 
special forms of plates to be described to 
refer briefly to some of the principal types. 
The lead plates or grids for use as con- 
ductors of electricity and as carriers of 
active matter now in use may be classified 
under five general types, as shown in Fig. 
2, which does not include the Thomassi, 
the Peto and Radford, the Niblett Solid, 
or the Panthode, as they have no grid or 
frame to support the active matter, and 
the electric conductors to the active matter 
are independent of the frames or supports. 

A large number of modifications have 
been made in these five general types from 
time to time, but little change has been 
made in the general design, unless the 
Tudor negative box-grid, type 4, is con- 
sidered an exception, which is a sheet-lead 


1 Paper read at the Royal United Service Institution, 
London (England) before the Society of Engineers, 
November 5, 
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box, perforated with small holes placed 
close together, to retain the spongy lead 
which is of an extremely fragile and porous 
nature. In more recent practice the holes 
are made square and very much larger. 
It is claimed for this construction of bat- 
tery that all parts of the active matter are 
brought into contact with the electrolyte. 
Rudolph Gahl, in a paper recently read be- 
fore the Colorado Scientifie Society, ex- 
presses the opinion that the box negative 
marks a fresh era of improvement, as such 
28 
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Fig. 1.—TypicaL DiscHARGE CURVES OF AN 
Iron-NiIcKEL CELL. 
negatives have a longer life than Planté 
positives, where as formerly the life of the 
battery was limited by the life of the nega- 
tive plate. The latest Fulmen negative 
(of a design intermediate between type 1 
and type 2) consists of two semi-grids of 
antimony lead riveted together, interlock- 
ing the active matter. The bars of each 
half-grid are triangular in cross-section, 
the bases of the triangles are turned out- 


wards and the apex inwards. Owing to 
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Fig. 2.—Types or LEAD Grips. 





the arrangement the active matter is firm- 
ly held, yet each pocket is isolated or sep- 
arate, so that in case of shrinkage the risk 
of breakage is reduced to a minimum. 
TITERMOELECTRIC AND CONCENTRATION 
EFFECTS. 
Thermoelectricity has a considerable 
bearing on accumulators or secondary bat- 
teries, whether considered from the point 
of view of the electron theory which Drude 
and Riecke and Liebenow and others have 
propounded (to account for the thermo- 
electric force and other properties of met- 
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als), or from the point of view of Carhart 
and others, who have sought to show that 
all the effects in a voltaic cell have a 
Thermoelectric ef- 
fects are intimately connected with the re- 


thermoelectric origin. 


action of the accumulator, and when more 
is known regarding thermoelectricity, it 
should lead to important developments in 
the voltaic cell. 
in the present state of knowledge of the 
subject (and assuming that the osmotie 
pressure theory will explain all concentra- 
tion cells), a cell could not be designed in 
which the known effects could be combined 
to increase the output. Suppose it is as- 
sumed for the moment that the thermo- 
electric force of solution has nothing to 
do with the electromotive force resulting 
from the difference of concentration, and 
that they are disconnected, the thermo- 
electric, the concentration and the electro- 
chemical effects could still be combined. 
IGNITION TYPE OF CELL. 

The obvious criticism is that when elec- 
tricity has to be generated it can be far 
more efficiently done than by thermoelec- 
tric effects, and that when electricity has 
to be stored, the additional generating ef- 
fects are a complication. But there are 
many cases in which economy is not of 
primary importance, but where simplicity 
A conspicuous ex- 


There is no reason why, 


and convenience are. 
ample is the ignition cell for motor-cars, 
which is an industry of considerable im- 
portance, one company alone having soli 
over 40,000 in twelve months. It might 
be possible by judicious choice of elec- 
trodes and electrolytes, and heating and 
cooling effects, to design a generator which 
would fit in with the utilization of the 
waste heat of the petrol engine. 

There are at present three different 
methods of supplying electricity on motor- 
cars: dry cells, storage batteries and mag- 
neto devices. .Dry cells are used very 
largely in the United States, but they are 
expensive and not very reliable; storage 
batteries are at present used more than 
anything else for ignition, at any rate 
in this country; but motorists are com- 
plaining of their short life and unrelia- 
bility, and also of the trouble and expense 
of recharging. Magneto devices are cer- 
tainly the most scientific method, and 
great improvements have been made in 
them lately. In one account of the auto- 
cycle racing trials it is stated that accu- 
mulators were used for ignition by the 
first three to finish. Of all who entered, 
fifty-one used accumulators, twenty-two 
magnetos, and five magnetos and accumu- 
lators. 

An entirely new type of cell for igni- 
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tion is wanted, which will fulfil the fol- 
lowing conditions: (1) the difference of 
potential at terminals must have little 
variation; (2) it should not be necessary 
to stop the car to replenish the supply of 
electricity; (3) the available energy for 
producing spark shall be as great at start- 
ing as when running. Dry cells fulfil 
and 3, accumulators 1 and 
3, magnetos 1 and 2. If a battery can 
be devised to fulfil all three conditions, 
it would take precedence over all other 


conditions 2 


sources of current. 
to devise a battery in such a way that the 
electrodes and the electrolyte can be re- 
newed or restored in a few seconds, and 
that these renewals can be of such a form 
that they may be conveniently carried. It 
might be objected that this would be an 
expensive way of supplying current, which 
could be true so far as the current alone 


It should be possible 





Fic. 3.—CurvEes Snowing PROPER CuT-OFF 
Points FOR VARIOUS RATES OF DISCHARGE. 


is concerned. When, however, a motorist 
has his accumulator recharged, he is not 
paying for current, but for labor and con- 
venience; suppose, for instance, he pays 
one shilling to have a forty-ampere-hour, 
four-volt accumulator charged, only a frac- 
tion of the shilling is for current. The 
back electromotive force when charging 
may be called 2.5 & 2 cells equals 5 volts 
x 40 ampere-hours equals 200 watt-hours, 
or one-fifth of a unit. At five pence per 
unit the current will come out at one 
penny, and the other eleven pence will 
stand for labor, convenience and _ profit. 
One pound of zine costs two pence or three 
pence, and represents several hundred am- 
pere-hours, so that it will be seen that if a 
practical primary battery could be devised 
for ignition purposes, it would be far 
cheaper than a storage battery. 
CUT-OFF POINT OF DISCHARGE. 

The next point to which the author will 
draw attention is the cut-off point of dis- 
charge. The author had recently to make 
tests on a new battery to determine its 
output and efficiency. As several batteries 
were to be compared at the same rates of 
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discharge, it was important to determine 
at what point each should be considered 
discharged. It was found on comparing 
the figures given by various manufacturers 
that cach maker chooses arbitrary figures 
for stopping the discharges, hardly two 
manufacturers being in agreement. 


9 


On Fig. 3 are plotted curves, each of 
which shows the points at which the dis- 
charge of a given make of cell is stopped, 
at the various rates. Some of them use 
the same figure at all rates; the inaceu- 
racy of such a system is made apparent 
by the curve, Fig. 4, which is a discharge 
of a seventy-ampere-hour cell commenc- 
ing at forty amperes, and finishing at 
seven, the current being broken four times. 


From the figures obtained, it was con-. 


sidered necessary to fix a new graduated 
scale of potential differences at which to 
cut off the discharges. 

There were two factors to be considered 
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Fic. 4.—DIscHARGE CURVE OF A SEVENTY- 
AMPERE-Howr CELL. 


in fixing the suggested standard cut-off 
curve: (1) at a given rate, the difference 
of potential below which the plate is in- 
jured ; (2) at a given rate, the lowest volt- 
age at which the cell can perform the work 
called for. When used for electric light- 
ing, for instance, the point of cut-off is 
fixed (unless regulating cells or boosters 
are used) by the lowest voltage which is 
sufficient to maintain a given difference 
of potential across the terminals of each 
lamp. 

The second consideration will, of course, 
be always limited by the first, the point 
below which the cell will be injured. Some 
point of agreement among the makers was 
then sought for and was found at the ten- 
hour rate of discharge. Manufacturers all 
appear to agree that it does no injury to 
a cell to discharge it at a ten-hour rate 
down to 1.85 volts. This, then, was a start- 
ing point, and experiments had to be made 
to determine at what voltage at any given 
rate the cell would be in the same chemical 
condition, that it would be at a ten-hour 
rate at 1.85 volts. Take, for instance, a 
100-ampere-hour cell, viz., one that will 


give 1.85 volts on closed circuit at the end 
of a ten-hour discharge at ten amperes. 
Supposing the cell is now discharged at 
forty amperes, and that the cell, when dis- 
charged, is in apparently the same chemical 
condition as it would be at a ten-ampere 
rate when the volts read 1.85, by occasion- 
ally switching back the current to ten 
amperes during the discharge, the state of 
the cell is readily determined. When the 
cell, according to this method, is just at 
the end of the discharge, if the current 
is switched back to ten amperes, the needle 
of the voltmeter will move up very quickly 
for little less than a second, and will then 
suddenly commence to move at a slower 
rate, as shown in Fig. 5. 

The lower potential difference of a cell 
at a higher rate of discharge is due to two 
causes: (1) the loss of pressure in the 
eell due to the change in the ratio of 
external to internal resistance, and (2) the 
lower electromotive force due to extra po- 


larization. ‘The lower electromotive force, 
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Fig. 5.—DiscoaRGe CurRvVE SHOWING EFFECT 
OF DECREASING THE CURRENT. 


due to polarization from an increased cur- 
rent, can be accounted for by the extent 
to which the negative electrode has been 
temporarily converted into a hydrogen 
electrode. The hydrogen ions bombard the 
surface of the active matter more quickly 
than they can be absorbed in the purely 
chemical reaction. When there is a thick 
layer of material this action is, of course, 
actuated by want of circulation in the 
electrolyte. At high rates, gas is actually 
given off, which increases as the ratio of 
current to surface. 

It is assumed that the sudden rise of po- 
tential difference on reducing the current 
is due to the restored ratio of resistance 
and the slower movement to the gradual 
recovery from the extra polarization. The 
discharge was stopped in each case when 
the needle was at 1.85 volts at the end of 
the rapid movement. No doubt the lower 
rate should have been left on for a longer 
period, but this was not done because at 
the ten-hour rate polarization is not im- 
portant, and it might have been claimed 
that the extra polarization at the higher 
rate would cause an additional change in 
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the chemical condition of the active mat- 
ter, so that practically its equivalent was 
added to the cut-off point in order to be 
on the safe side. Moreover, a too-long in- 
terruption would vitiate the high-rate test. 

The curve shown on Fig. 3 and marked 
“suggested standard” was plotted from a 
great number of observations, and was 
used for the cut-off point for all subse- 
quent tests, and in every case at the end 
of discharge on switching back to the ten- 
hour rate the needle immediately went 
well above 1.85, so that it may be con- 
sidered perfectly safe to continue discharg- 
ing down to the voltages shown on the 
curve for various rates of discharge. Ac- 
cording to the rule which most manufac- 
turers adopt (of discharging down to 1.8 
for all rates), it would be incorrect to 
discharge a 100-ampere-hour cell down to 
1.5 volts at a forty-ampere rate, but, on 
the other hand, it would be correct to dis- 
charge down to 1.8 volts at a 0.01-ampere 
rate. If, however, after the latter dis- 
charge the current is switched up to ten 
amperes, the reading will be below 1.7 
volts, at which point at the ten-hour rate 
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Fic. 6.—CHARACTERISTIC DISCHARGE CURVE 
AT CONSTANT OUTPUT IN WATTS. 


(according to the 1.8-volt rule) the cell 
is very much overdischarged. It is in 
this way that the misleading figures as re- 
gards capacities are obtained, which are 
to be found in so many publications. 
CUT-OFF POINT FOR TRACTION CELLS. 
The motor-car traction cell calls for 
special treatment in deciding the cut-off 
point. In the motor-car cell there are, 
of course, no regulating cells or booster, 
and in order, therefore, to obtain the same 
power, the driver must increase the cur- 
rent as the voltage drops. The cells are, 
in fact, in practice discharged at constant 
watts rather than constant current. What 
more natural, then, than that the final volts 
at various rates should be determined by 
a series of discharges at constant watts. 
It will be observed that the constant watt 
discharges end very suddenly, because the 
rising current and dropping voltage react 
on each other, therefore it is compara- 
tively easy to plot a well-defined curve. 
Fig. 6 is a characteristic diagram of a con- 
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stant watt discharge. Cut-off points, de- 
termined on this basis, would be very use- 
ful for automobilists. The resulting con- 
stant watt curve should not differ very 
greatly from the constant-current curve 
for indicating final volts. 

DEFECTS OF NEGATIVE PASTED PLATE. 

The Planté positive plate has improved 
so much in capacity and life of late years 
that more attention has been drawn than 
heretofore to the defects of the negative 
pasted plate. The most prominent 
amongst the defects is the shrinking and 
cracking of the spongy lead with the re- 
sultant fall in capacity. There seems to 
be very little doubt that it results from the 
solubility of sulphate of lead in very con- 
centrated sulphuric acid. This view has 


‘been confirmed by experiments and tests 


made by Diamant, who substituted calcium 
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Fig. 7.—VARIATION IN SPECIFIC RESISTANCE 
WITH CONCENTRATION OF SULPHURIC ACID. 


sulphate for part of the negative active 
matter, which has a similar solubility in 
a concentrated solution of H,SO,, to sul- 
phate of lead, and which was, after several 
discharges, actually diffused out and de- 
posited on the surface of the plate. The 
strongest acid during charge is to be found 
in the interior of the plate, or where it has 
least chance to circulate, and dissolves the 
discharged active matter (sulphate of 
lead) and diffuses toward the outside of 
the plate. Exactly what happens now is 
not quite clear. , Certainly the sulphate of 
lead can nog remain in solution in the 
lower density acid outside the plate. Prob- 
ably part of the solution electro-deposits 
its metallic lead, and the remainder is 
chemically precipitated in that part of the 
plate near the surface, only to be later on 
also formed into metallic lead, so there is 
a constant movement of active matter from 
the interior of the plate toward the out- 
side, and the pores at the surface become 
more and more congested, and the pas- 
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sages for the circulation of the electrolyte 
more and more attenuated. This action 
increases at a progressive rate, and is much 
quicker. ut higher rates of charge and dis- 
charge, while, on the other hand, at very 
low charge rates it is negligible. The usual 
explanation is that the lead changes by 
reason of the forces of expansion and con- 
traction from spongy to non-spongy lead. 
Figs. 7 and 8, which are curves plotted by 
Wade, show the ratio of resistance to den- 
sity of H,SO,. 
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Fie. 8.—VaRIATION OF SPECIFIC RESISTANCE OF 
WEAK SULPHURIC ACID. 


It will be observed that there are two 
quick turns in the curve, and that at one 
of them at about two per cent strength of 
H,SO,, the resistance suddenly increases. 
When a negative electrode is being dis- 
charged, sulphuric anhydride (SO,) is 
constantly being absorbed from the elec- 
trolyte into the interior of the plate. It 
is clear that this absorption must continue 
so long as there is any unsulphated lead 
left, and sulphuric anhydride available to 
sulphate it. So long as this is the case the 
discharge continues with a comparatively 
even drop of potential. Bearing in mind 
that a considerable percentage of the 
spongy lead remains unsulphated at the 
end of discharge, we may assume that the 
sudden bend in the discharge curve is due 
to the failure of the sulphuric anhydride 
to reach the unsulphated lead in the in- 
terior. As the discharge proceeds, and the 
average density of electrolyte becomes 
lower, it becomes more and more difficult 
for the supply of sulphuric anhydride 
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(through the long-attenuated passages of 
the plate) to equal the demand. A point 
is at length reached when the percentage 
of acid in the interior of the plate reaches 
two per cent, when, the resistance of the 
electrode begins to increase at a rapid ratio, 
at the same time the potential difference 
at the terminals of the battery will as 
quickly drop. With each charge of a nega- 
tive electrode the pores, through which the 
sulphuric anhydride has to be supplied, 
become less in number and more attenu- 
ated. The quick bend in the discharge 
curve is reached sooner, and the electrode 
steadily drops in capacity. 

It is obvious that if this sort of thing 
is to be remedied, the long-attenuated 
pores must be done away with, and the 
electrolyte be afforded facilities for freely 
diffusing between the reserved space be- 
tween the plates and the interior of the 
plate. If this can not be done, then some 
way must be provided for keeping each 
particle of active matter in contact with 
its own quota of electrolyte, so that the 
electrolyte will not have to run back and 
forth to do its work. Dolezalek, in his 
work on the “Theory of the Lead Accu- 
mulator,” forcibly brings home in a con- 
vincing way the importance of affording 
every part of the active matter perfectly 
free access to its share of electrolyte. Ex- 
ception must be taken to his statement 
that a single charge and discharge are 
sufficient to characterize a cell. 

As the generation of electric current in 
the storage cell is the result of the chem- 
ical reactions which take place between the 
active materials and the electrolyte, any 
part of the active materials which is not 
in actual contact with the electrolyte is 
useless; so not only must they be porous, 
but this porosity must be thoroughly molec- 
ular; that is to say, in addition to the 
spaces of appreciable size that exist be- 
tween the small visible particles, each of 
these particles must itself be chemically 
permeable, in order to include every mole- 
cule in the electrolytic circuit. Active ma- 
terials, as usually prepared, appear (at 
first sight) to fulfil these conditions, for 
if the electrolyte had not had access to the 
individual molecules, their conversion into 
spongy lead or lead peroxide would not 
have been possible, and presumably each 
molecule is left surrounded by a space 
(also of molecular proportions) which 
had been previously occupied by the 
elements which had been liberated in 
the process of formation. These spaces, 
however, are quite insufficient to con- 
tain the electrolyte necessary to dis- 
charge the active material. Solid lead 
requires about eight times, and solid 
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peroxide about six times, its own volume 
of a solution of sulphuric acid, specific 
gravity, 1,200, for it to convert half into 
sulphates. As, however, it is necessary to 
leave an electrolyte of reasonable strength 
when discharged, double this space, or 
sixteen times and twelve times respective- 
ly, will be required. It has so far been 
found impossible to make a practical ac- 
tive material which is able to absorb elec- 
trolyte equivalent to much more than sixty 
per cent of its bulk, and in many cases the 
figure would be under thirty per cent. Any 
attempt to increase these spaces by mak- 
ing holes in the active matter itself is not 
to be recommended, as it reduces its me- 
chanical strength, of which it already has 
none to spare. 

The Tudor Accumulator Company have 
done much useful work in this direction, 
and their box-grid is designed solely for 
the purpose of enabling them to use ex- 
tremely porous and fragile active mate- 
rial. This method of assisting diffusion 
even in the ordinary grid is to a limited 
extent useful. The carbonode plate of the 
Electrical Power Storage Company, in 
which carbon is mixed with the active 
matter, is still holding its own, and the 
Niblett Solid Accumulator Company use 
graphite in the same way. Opperman 
mixes in hairs, which are afterwards dis- 
solved out by the electrolyte. The Ek- 
stromer, the Sedniff and the Zedeco, and 
other new cells produce porosity by simi- 
lar means. It is quite impossible, how- 
ever, to do more than slightly mitigate the 
evil in this way. So long as the present 
design of plate cell is used, the balance of 
the electrolyte must be provided in a space 
between the plates. This method, which 
has so far been the universal practice, 
primarily increases the resistance by in- 
creasing the distance between the elec- 
trodes; it further increases the resistance 
in the following way. The reserve of acid 
between the plates is useless unless it can 
readily diffuse and circulate into their 
interiors. The current rates of charge and 
discharge vary with the chemical reaction 
taking place, and also the maximum cur- 
rent rates permissible must always bear a 
definite ratio to the rate at which the 
particles of active matter in the interior 
of the electrode can be supplied with fresh 
electrolyte. 

The chemical reaction involves a steady 
abstraction of sulphuric anhydride from 
the electrolyte, and if this goes on faster 
than it can be replenished by the diffusion, 
the resistance of the electrolyte will rise. 
An electrolyte containing about thirty per 
cent of H,SO,, and having a specific grav- 
ity of 1.24, has the least resistance of any 
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proportion of water to sulphuric acid. The 
resistance rises at an increasing ratio with 
decrease of specific gravity, until, as point- 
ed out before (see Fig. 8), the two per 
cent strength of acid soon cuts the cur- 
rent down to a useless figure. In this lies 
the chief defect of the lead accumulator, 
as hitherto constructed, viz., that the cur- 
rent rates of charge and discharge are 
limited to the degree of porosity of the 
active matter. This porosity can only be 
increased at the expense of the life and 
efficiency of the cell so long as the active 
matter has to depend entirely on its own 
mechanical strength for support. 

It is true that Gulcher and others have 
assisted in supporting the active materials 
by either embedding in them or mixing 
with them woven glass, fuller’s earth, pow- 
dered pumice and other inert materials, 
but they have made little or no attempt to 


increase the contact with, nor the space 
for, the electrolyte, and this is by far the 
most serious difficulty. In the ideal lead 
electrode each particle of active matter 
should be completely and permanently 
supported, and should at the same time 
have its share of electrolyte in contact with 
it in such a way as to avoid all necessity 
for circulation. As has already been 
pointed out, the nearest approach to these 
conditions occurs in Planté-formed elec- 
trodes ; but in this case fresh active matter 
is constantly being formed at the ex- 
pense of the lead support, which ultimate- 
ly destroys it. Before describing the solid 
network cells suggested by the preceding 
remarks, the author will deal with the at- 
tempts to make the cell solid without pro- 
viding for access of electrolyte to active 


matter. 
(To be concluded.) 


Metin 
New York Electrical Society. 

The 263d meeting of the New York 
Electrical Society will be held at the Edi- 
son Auditorium, 44 West Twenty-seventh 
street, Tuesday, November 27, at 8 P. M. 
Charles W. Stone, of the General Electric 


Company, Schenectady, will deliver an ad- 
dress on “Some Aspects of Modern Switch- 
board Engineering.” 

Mr. Stone will discuss the different 
instruments used in both direct-current 
and alternating-current work and their 
application; the different kinds of direct- 
current switches and circuit-breakers, and 
their respective uses; the different types 
of oil switches in use will be described, 
the theory of their operation explained 
and their recent developments discussed ; 
a description will be given of the different 
relays used for the protection of modern 
systems, their use and their general func- 
tions; suggestions will be given in regard 
to the best method of installing switch- 
board apparatus, and points to be avoided 
will be indicated, as well as the dangers 
resulting from improper installation of 
such apparatus. The lecture will be illus- 
trated with lantern slides. 
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Standardization of Tramway 
Motors. ' 
At the Milan International Conference, 


held in September last, the following re-’ 


port on standards for direct-current tram- 
way motors was presented by a representa- 
tive committee consisting of Professor G. 
Kapp, of the Birmingham University, ex- 
secretary of the Verband Deutscher Elek- 
trotechniker; Professor G. Rasch, of 
Keole Polytechnique d’Aix-la-Chapelle ; 
Professor A. Blondel, of Ecole des Ponts 
el Chausseés, Paris; E. d’ Hoop, managing 
director of the “Les Tramways Bruxellois” 
Company; C. H. Macloskie, chief engineer 
of the Allgemeine Elektricitits-Gesell- 
schaft; James Swinburne, past-president 
of the Institution of Electrical Engineers, 
and Professor W. Wyssling, of the Zurich 
Polytechnic. 
GENERAL. 

1. The following rules should be ob- 
served when machines are offered for sale, 
and when the sale is effected, except where 
the seller and buyer by mutual agreement 
wish to modify them. 

DEFINITIONS. 

2. Rating—The mechanical power de- 
veloped by a motor or simply the power of 
the motor, is that power which is developed 
at the car axle, in accordance with con- 
ditions as given below. (In certain 
special cases it may be desirable to know 
the power of the motor itself, exclusive of 
the gearing, axles, etc. In this case the 
word “propre” is added to each of the 
below-described methods of rating.) The 
continuous rating of a motor is that power 
which can be developed for ten consecu- 
tive hours without undue heating, as pre- 
scribed in paragraph 6 oa “Heating,” the 
current being supplied at normal voltage. 
The normal rating of a motor is that power 
which would be developed for one hour 
without interruption, and without undue 
heating, as prescribed in paragraph 6 on 
“Heating,” the current being supplied at 
normal voltage. The maximum rating of 
a motor is that power which can be devel- 
oped for five consecutive minutes with 
practically no sparking at the brushes, the 
current being supplied at normal voltage. 

3. Tractive Effort—The tractive effort 
of a motor is the tangential force devel- 
oped at the periphery of a wheel on 
the car axle of the same diameter as 
specified for the running wheels of 
the car for a given gear ratio. (In 
the case of direct-connected motors the 
tractive effort will be that developed at the 
end of an arm fifty centimetres long sup- 
posed to be mounted on the motor axle.) 
The conditions under which this force is 
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developed are set forth in paragraphs on 
“Acceptance.” 

4, Speed—The speed of a motor is the 
peripheral speed of the car wheels pro- 
duced when the chosen gear ratio is em- 
ployed. 

5. Efficiency—The efficiency of a mo- 
tor is the ratio between the mechanical 
power developed by the motor to the elec- 
trical power supplied to the motor ter- 
minals, the current being supplied at nor- 
mal voltage. 

6. Heating—A motor is said to be 
overheated when, starting at an atmos- 
pheric temperature of twenty-five degrees 
centigrade, it runs continuously for ten 
hours at its continuous rating, or for one 
hour at its normal rating, and at the end 
of the specified period the temperature of 
the motor has exceeded that of the sur- 
rounding air by the following amounts: 
(a) Windings—cotton-insulated, seventy 
degrees centigrade ; paper-insulated, eighty 
degrees centigrade; mica-insulated, or 
other substances having the same insulat- 
ing and heat-resisting qualities, 100 de- 
grees centigrade. (6) Commutator, eighty 
degrees centigrade. (c) The cores in 
which the windings are embedded should 
have temperatures corresponding to those 
given for the windings, according to the 
nature of the insulation. When the wind- 
ings are insulated with combinations of 
the above-given materials, the lowest tem- 
perature limit is taken. 

SPECIFICATIONS 

?. The specifications should contain, 
in addition to the normal voltage, the fol- 
lowing data, all referred to the normal 
voltage: (1) The continuous rating of the 
motor and the corresponding value of the 
current. (2) The normal rating of the 
motor and the corresponding value of the 
current. (3) The maximum rating of 
the motor and the corresponding value of 
the current. (4) The efficiency when run- 
ning respectively at the continuous rating 
and at the normal rating, the temperature 
of the motor being taken as seventy-five de- 
grees centigrade. (5) The character of 
the insulating materials. (6) The over- 
all dimensions of the motor. The gear 
ratio for a given diameter of wheel, trac- 
tive effort and speed, both at the continu- 
ous and normal ratings, must be given. 
Performance curves showing the tractive 
effort, the speed and the efficiency of the 
motor plotted with current value must also 
be given. (In certain cases it may be de- 
sirable to know the heating and cooling 
curves of the motor when working at its 
normal rating and subsequently at other 
outputs, also those of the field coils and the 
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armature coils when the motor is closed 
and at rest.) 
NAME PLATE. 


8. In addition to the above data con- 
tained in the specifications, each motor 
shall bear a plate giving the normal volt- 
age, the normal rating, the speed and the 
corresponding current value. 

CONSTRUCTION. 

9. The frame should be so constructed 
as to avoid magnetic leakage; it must be 
dust-proof, and also proof against water 
which might be thrown against it when in 
service. The frame must be fitted with 
openings which permit the maintenance 
of the brushes, said openings being her- 
metically closed. By maintenance of the 
brushes is not meant merely the renewal 
of the brushes, but also the renewal of 
the brush-holders. 

10. The bearings should be so con- 
structed as to prevent the introduction of 
oil or grease into the interior of the motor. 

11. The motor, and notably the com- 
mutator and the brushes, should be so con- 
structed that the motor will run equally 
well in either direction without changing 
the position of the brushes. The sparking 
should be practically nil for all loads below 
the maximum rating. 

12. The insulation of the windings 
from the cores and frame should be such 
that immediately after the motor has at- 
tained its maximum allowable temperature 
it will be able to resist for five minutes an 
alternating voltage, the value of which is 
four times that of the normal voltage. 

13. All parts of the motor which will 
be liable to be replaced, in particular the 
armatures, field coils, the armature coils, 
the commutators, ete., should be inter- 
changeable—i. e., these parts should be re- 
placed without incurring the least work 
outside of mere adjustment; the removal 
of the armature should take place without 
disturbing the brush-holders. 

ACCEPTANCE TESTS. 

14. The acceptance tests shall be 
made before the motors are mounted on 
the cars. These tests consist not only in 
an examination into the general condi- 
tions of good manufacture and good con- 
struction, but especially in. the determina- 
tion of the power, the tractive effort, the 
speed, the efficiency and the heating. 

(A) A DETERMINATION OF THE MECHANIC- 
AL POWER. 

15. The mechanical power of a motor 
can be determined with an absorption dy- 
namometer, which may be in the form of 
an electric generator coupled directly to 
the motor axle. The efficiency of the gen- 
erator must be known for each condition 
of load. The generator. can not be re- 
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placed by a traction motor similar to the 
sie under test and driven by gearing. 
(2) RATING OF POWER BY TEMPERATURE 
RISE. 
i6. The rating of a motor is deter- 
ned, according to definition, by the tem- 


‘ature rise. 
(7. It is not permissible to take away, 
oon, or modify the case, covers, ete., 
ch should be left as they will be in 
al operation. It is also not permissi- 
to produce artificially the current of 
which would be caused by the move- 
ut of the car. 
ik. The temperature of the surround- 
- air should be measured in each exist- 
current of air; if any predominant 
rent did not make itself felt, the mean 
nperature of the air surrounding the 
ior should be measured at the height 
ihe middle of that current, and in both 
‘ses at a distance of about one millimetre 
in the motor. The temperature of the 
-irrounding air shall be taken at regular 
‘tervals during the last fifteen minutes 
' the test, and the mean of the readings 
hall be taken. 
19, In ease a thermometer is used to 
easure the temperature, an attempt must 
made to get the best possible conduc- 
on of heat between the thermometer and 
ve part of the motor, the temperature of 
‘lich is to be measured—for example, by 
ieans of a tinfoil coating. To avoid the 
radiation of heat, the thermometer wells 
ud the parts of which the temperature 
's to be measured should be covered with 
ibstances which are poor conductors of 
vat (waste or similar material). A ther- 
ometer shall not be read until the mer- 
iry has ceased to rise. 
20. The temperature rise of all parts 
the motor, except the field coils, shall 
measured with thermometers. Where 
possible the temperature should be meas- 
red at those points where it is greatest. 
21. The temperature of the field coils 
ould be determined by the resistance 
iethod. If the temperature coefficient of 
resistivity of copper has not been deter- 
uined, it can be taken as 0.004. 
(C) DETERMINATION OF THE EFFICIENCY 
OF MOTORS. 
In determining the efficiency of a 
iotor alone, or with its gears, the absorp- 
iion dynamometer method can be em- 
ployed, fastening the brake on the motor 
axle in the first case, and upon an auxiliary 
axle which will take the place of the car 
axle in the second case. It is also possible, 
by exercising proper care, to use purely 
electrical methods as outlined in the fol- 
lowing paragraphs: 
23. The combined efficiency of the mo- 
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tors and their gearing is determined by 
the method given below. As described 
it is not theoretically exact, because 
of the differences in the methods of 
connecting the two parts of the system; 
the error, however, remains within the 
permissible limits as long as the gear ratio 
is small. 

Two motors to be tested are coupled 
together mechanically by an auxiliary axle 
carrying a gear similar to the one on the 
car axle and engaging with the pinions of 
the motors. One of the motors should run 
as a motor and the other as a generator. 
They should be interconnected electrically 
so that the only power, P, taken from the 
external source will be that required to 
supply the losses. If the total power fur- 
nished to one motor is P, and the total 
power delivered by the other as generator 
is P,, then P=P,—P., and the effi- 
ciency of one motor with its gearing is 

__|P 
7=\p, 

The quantities P, and P, should be 
measured directly and electrically. As a 
check it is advisable to measure the power, 
P, furnished the system to supply the 
losses. 

24. In case it is desired to find the 
efficiency of motors intended to be coupled 
directly to the car axle, the above methods 
can be applied by coupling the motors 
directly together. 

natalie cstiees 
The Behavior of Iron Under 
Weak Periodic Magnetizing 
Forces. 

At a meeting of the Physical Society of 
London, on October 26, a paper entitled 
“The Behavior of Iron Under Weak Pe- 
riodic Magnetizing Forces,” by J. M. Bald- 
win, was read by F. T. Trouton. The be- 
havior of iron in strong alternating fields 
has been studied by many observers, and 
the induction in iron when placed in both 
strong and weak fields has been thorough- 
ly examined by static methods, but up to 
the present no results have been published 
of the induction in weak alternating fields. 
The author has now, however, succeeded, 
by means of Lyle’s wave-tracer (for de- 
scription of which see Philosophical Mag- 
azine, Vol. VI., page 549), in examining 
the induction in periodically varying fields 
down to extremely low amplitudes. The 
results are in general agreement with what 
might have been anticipated from work 
already done by Lord Rayleigh and others 
in weak fields by statical methods, at least 
as far as such results can be extended to 
periodic fields. The method which was 


used may be shortly described as one in 
which the wave-curve of the induction is 
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determined by examining the electromo- 
tive force in a secondary coil by means of 
a commutator arrangement working on the 
same shaft as a dynamo supplying the 
primary current to a coil placed on the 
specimen to be examined. The principal 
points brought out by Mr. Baldwin’s work 
are as follows: (1) The permeability sat- 
isfies a linear law through a considerable 
range for weak fields diminishing to a 
minimum, about 150, as the amplitude of 
the field diminishes; (2) as the field di- 
minishes the difference in phase between the 
induction and the magnetizing force tends 
to disappear and (3) at the same time the 
hysteresis losses become very small; (4) 
frequency at these low values of the field 
has practically no influence on the results 
obtained. 
-_>- 


Magnetic Survey of South 
Afriea. 

The preliminary report of the committee 
appointed by the British Association, con- 
sisting of Sir David Gill (chairman), Pro- 
fessor J. C. Beattie (secretary), S. S. 
Hough, Professor Morrison and Professor 
A. Schuster, to continue the magnetic sur- 
vey of South Africa commenced by Pro- 
fessors Beattie and Morrison, says the 
Electrical Engineer (London), states that 
observations were taken at twenty-two sta- 
tions in the Transkei and at three stations 
in Bechuanaland. The observations at one 
of the Bechuanaland stations—viz., Mafe- 
king—extended over four days, and the 
results furnish important information on 
the secular variation of the elements at 
this place. The other twenty-four stations 
were occupied for the first time. The 
various astronomical and magnetic reduc- 
tions have been carried out twice, and the 
results have been reduced to the epoch 
July 1, 1903. Maps have been prepared 
showing the isomagnetics in the Transkei ; 
and at present the magnetic anomalies for 
that region are being calculated. - 

tienes tla sc 
Single-Phase Railways in 
England. 

Good progress is being made, says the 
Mechanical Engineer (London), with the 
work of electrifying the local line of the 
London & Brighton Railway Company be- 
tween Victoria and London Bridge. Work- 
men are busily engaged on that section 
from Battersea to Peckham which is to 
be completed first, and on which there is 
to be an experimental service for the pur- 
pose of testing the working without inter- 
fering with the main line trains from the 
terminus. The work is being watched 
with interest, as this is the first attempt 
in England to install the overhead single- 
phase alternating system on a railway. 
Since the Brighton company decided on 
adopting this system, however, the Mid- 
land company has also adopted it for the 
electrification of its Heysham branch, and 
as the latter work is in the country and 
therefore subject to less interference, it 
may not improbably be completed before 
the London line. 
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Telephone Crossing at Council 
Blufis, Iowa. 

The Independent Telephone Company, 
of Council Bluffs, Iowa, in order to give 
its subscribers connection . with South 
Omaha and other Nebraska cattle mar- 
kets to the South, has erected a high 
span across the Missouri river at South 
Omaha. The span is 1,870 feet in length. 
By means of it the company secures con- 
nection with the lines of the Plattsmouth 
Telephone Company, which operates the 
system in South Omaha. Both banks of 
the river are low, and two steel towers 
were necessary. These are of galvanized 
iron, 110 feet high and twenty-four feet 
square at the base, and tapering to fif- 
teen inches at the top. They are con- 
structed of three-inch double angle iron 
with cross-braces of five-eighths-inch iron 
rods. Each tower is capable of supporting 
a strain of twenty tons. The tops are 
reenforced with four three-inch angle 
irons twelve feet long, which extend four 
feet above the tower proper. On these 
are fastened four angle iron cross-arms, 
two at the top of the reenforcement and 
two twenty inches below, giving the 
equivalent of two double cross-arms 
twenty inches apart. Seven hundred feet 
back of the towers heavy anchoring stubs 
are set, which are, in turn, anchored to 
heavy concrete blocks. The wire used 
for the span is No. 12 plow steel. This 
is carried on porcelain sheaves, arranged 
so as to allow of motion back and forth 
over the tower. The wire was pulled up 
back of the stub, so that any injury done 
to it during the process would not remain 
in the span.—Abstracted from the Ameri- 
can Telephone Journal (New York), 
November 10. 


Design Coefficients for Dynamo- 
Electric Machines. 

The design coefficient, for the purpose 
of this discussion by H. M. Hobart and 
A. G. Ellis, is taken as the ratio of the 
output of the machine, expressed in watts, 
to the product of the square of the diam- 
eter into the gross core length of the 
armature and into the revolutions per 


minute, the dimensions all being in 


centimetres. Comparison is first made of 
the progress in machine design during 
the past six years by means of this coeffi- 
cient. 


In the first edition of Kapp’s 





“Elektromechanische = Konstruktionen” 
published in 1898, the coefficient varied 
from 0.001, with an armature fifty centi- 
metres in diameter, to 0.0017 with a 
diameter of 300 centimetres. The figures 
given by Kapp in 1902 show that the 
output coefficients for continuous-current 
machines vary from 0.0005 in very small 
machines with gramme ring armatures, 
up to 0.0025 in large multipolar drum 
machines. Fischer Hinnen’s “Elektrischer 
Gleischstrom Maschinen,” published in 
1904, shows the coefficient to vary prac- 
tically within the limits of Kapp. Miiller, 
in an article published in the Zeitschrift 
fiir Elektrotechnik, October 1, 1905, gives 
coefficients considerably larger than those 
previously published. For an armature 
100 centimetres in diameter it is 0.0037. 
These latter figures agree very closely 
with the coefficients which Mr. Hobart 
has obtained from the designs made in 
his own practice. Some diagrams are 
given, showing the effect of various types 
of design on this constant. In one case, 
with an increase in the cost of the ma- 
chine of only eight er cent, resulting 
from an increase in the diameter of 
the armature, the output was increased 
forty-seven per cent.—Abstracted from 
the Electrical Review (London), Novem- 
ber 2. 
e 


The Influence of Cross-Magnetization 
on the Electrical Conductivity 
of Metals. 

An interesting paper was presented at 
the meeting of the German Society of 
Arts and Sciences, held in Stuttgart dur- 
ing the latter part of September, by L. 
Grunmach, dealing with the effect of 
cross-magnetization on the electrical con- 
ductivity of metals. The work was car- 
ried out with the assistance of F. Weidert, 
and included measurements with silver, 
platinum, tantalum, cadmium, tin, gold, 
paladium, zine, copper, lead, cobalt, rfickel 
and iron of various kinds. These were in 
the form of thin wire from 0.05 to 0.3 
millimetre in diameter. The wires were 
mounted in two ways, the thicker wires 
being wound up in the form of a flat 
doxb!le spiral supported on a hard-rubber 
plate. The thinner wires were wound 
around a thin sheet of hard rubber, which 
was then attached to a supporting rubber 
plate. The test pieces thus mounted were 





placed between the poles of powerful 
electromagnets, and were connected in one 
arm of a Wheatstone bridge. To deter- 
mine the intensity of the magnetic ficld 
a calibrated bismuth spiral was employe 
which was kept within the field throuy'i- 
out the experiment. It was found that 
the resistance of the diamagnetic met.!s 
was increased with an increase in the field 
strength, and that the ferromagne‘ic 
metals were the only ones showing a 
decrease. For example, a silver wire 0./)5 
millimetre thick showed an increase vary- 
ing from 0.00059 to 0.0097 per cent w 
respect to the resistance in zero field when 
the field was increased from 3,450 to 1':- 
200 gausses. For tantalum the increase 
was about 0.00079 per cent for the higii- 
est magnetization; for cadmium a liti!e 
more than 0.068 per cent, and for zinc 
0.0058 per cent with a magnetization of 
16,080 gausses. These changes were i) 
the positive direction. For cobalt there 
was a decrease in resistance varying from 
0.058 to 0.599 per cent, as referred to the 
resistance in zero field, when the field was 
increased from 3,800 to 16,160 gausses. 
Nickel first showed a slight increase of 
about 0.01 per cent, then a decrease, thv 
percentage of decrease increasing up {0 
one and one-half per cent with an inten- 
sity of magnetization of 16,200. The 
intensity of field for which the r- 
sistance changes sign is between 720 an 
1,490 gausses. Of the several samples 
of iron tested, one showed only a decreas- 
ing coefficient; the others first an in- 
creasing and then a decreasing coefficient. 
In one sample the percentage decrease i! 
resistance is 0.114 per cent for a fiel:| 
of 16,210 gausses. Graphical diagrams 
are given for certain of the samples, whic’: 
show that the change in resistance is n°! 
proportional to the change in magnetiza- 
tion. These curves are all convex towaril 
the axis of magnetization. The follow- 
ing is the order of the diamagnetic metals, 
arranged according to the degree of re- 
sistance change in strong fields: bismut!, 
cadmium, zine, silver, gold, copper, tin. 
paladium, lead, platinum, tantalum. Of 
the ferromagnetic metals, nickel gives 
the greatest negative coefficient; then fol- 
lows cobalt, and then iron.—Translate! 
and abstracted from Physikalische Zei'- 
schrift (Leipsic), November 1, 
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&tectric Phenomena at Very High 
Tensions. 

\ brief account.is given here of some 
recent work at very high tensions con- 
ducted by E. Jona. This was done by 
means of a 150-kilowatt transformer 
onstructed by Pirelli & Company. The 
mary was wound for 160 volts, and was 

from the city system.. The secondary 

- formed of two groups of coils, which 
id be placed in series and give a total 
erence of potential of 320,000 volts, 
laced in parallel, giving then 160,000 
The potential was measured by 

ins of an electrostatic voltmeter which 
1 up to 200,000 volts. For the higher 
lings this instrument was connected 
« ‘oss but one of the secondary coils. By 
ns of this transformer an instructive 

t was made on a special high-tension 

le 400 feet long. The core of the cable 
-nsisted of nineteen strands surrounded 

successive layers of caoutchouc and 
paper, and sheathed with lead. This cable 

: in the form of two coils, which were 
onnected to the transformer and used 
us the two lines of a transmission system 
i. 160,000 volts. The current transmit- 
ed was used to light a number of vacuum 
iubes. Certain samples of this cable were 

ted by means of the transformer for 

breakdown voltage. These samples 
were from fifteen to twenty feet in 
length, and were prepared by stripping 
back the lead sheathing and covering the 
‘posed insulation with resin and porce- 
2in tubes. The terminals of the trans- 
‘ormer were then connected to the re- 
iaining portion of the lead sheathing and 
‘e core, and the voltage increased until 
ii dielectric was perforated. This oc- 
cirred for three samples at 208,000, 
“2,000 and 210,000 volts, respectively. 
ive diameter of the core of this cable 
2s about eighteen millimetres, and the 
ciameter over the insulation forty-eight 
i llimetres, so that the thickness of the 
insulation was fifteen millimetres. Tests 
vere then made of a high-tension cable 
tecently constructed: by Pirelli & Com- 
pany for a 13,000-volt, three-phase, cir- 
uit laid on the bottom of Lake Garde. 
ihe cireuit consists of three single-core 
cables. The conductor is stranded and 
las an equivalent cross-section of seventy- 
‘ive square millimetres. This is covered 
hy a lead sheathing insulated by layers 
of caoutchouce five millimetres thick, gutta 
vercha 1.2 millimetres thick. This is 
‘hen covered by a layer of jute and ar- 
mored with fifteen steel wires, each one 
insulated by a jute wrapping. The lat- 
‘er is for the purpose of decreasing the 
inductance of the cable. The samples 
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of this cable used in testing were nine 
feet long. They withstood successfully a 
tension of 100,000 volts. It was not 
possible to go beyond this on account of 
the violent sparking which took place 
from the steel armor and passed along 
over the surface of the insulation. The 
transformer was also connected to an over- 
head line carried on large porcelain insu- 
lators. Two thicknesses of wire were used, 
one seventy millimetres in section, which 
gave brush discharges at 50,000 volts. 
The wire 100 millimetres in section 
showed the same phenomenon at 100,- 
000 volts. The tension on the latter was 
increased up to 280,000 volts. At the 
latter potential the discharge was bril- 
liant and flashes took place across the line 
and over the insulators. Another experi- 
ment consisted in connecting the . trans- 
former, with the voltage reduced to 90,- 
000, to a spark-gap about ten inches long. 
The latter was mounted on the axle of 
a small induction motor driven by the 
same supply. When the circuit was closed 
sharp discharges took place between the 
terminals, which were quickly put out, 
due to their motion. The result to the 
eye was the appearance of a series of dis- 
charges, forming a sort of cage, which 
revolves slowly in a direction opposite to 
the rotation of the motor, and at a speed 
approximately that of its slip—Trans- 
lated and abstracted from L’Industrie 
Electrique (Paris), October 25. 


s 
A: Peculiar Static Trouble. 


A peculiar static trouble is described 
here by R. P. Jackson, which occurred on 
a system consisting of two 6,600-volt gen- 
erators delivering power to a transmission 
line through three delta-connected trans- 
formers giving a ratio of 6,600 to 66,000. 
It was found that when a ground oc- 
curred on one leg of the transmission line 
static disturbances and breakdown of the 
insulation occurred on the generators. It 
is thought that the cause of this trouble 
is due to the fact that the two windings 
of a transformer act as the two plates 
of a condenser. When a single termi- 
nal of a transformer is connected to a 
high-tension circuit the other terminal 
being idle, there appears a difference of 
potential between the second coil of the 
transformer and the earth, which is due 
to the fact that one winding of the trans- 
former, by being connected to the high- 
tension circuit, has its potential rapidly 
changed from positive to negative; con- 
sequently the other coil of the trans- 
former, which acts as the second plate 
of a condenser, has induced in it a charge 
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alternately positive and. negative, which 
may give a spark to ground. If the two 
terminals of the coil be connected to the 
two wires of a high-tension circuit, then 
the average potential of the  pri- 
mary winding will be the mean potential 
of its two terminals. If these two are 
alternately positive and negative, and 
these potentials are symmetrical with re- 
spect to the earth, and if the positive 
value of the one be equal to the negative 
value of the other, then the potential of 
the primary is equal to one-half the volt- 
age of the circuit, and a charge will ap- 
pear on the secondary winding. If the 
secondary winding of the transformer be 
connected to an insulated circuit, such 
as the armature of a generator, then this 
whole circuit will be subjected to an al- 
ternating static charge, provided one cir- 
cuit of the high-tension winding be 
grounded. The potential difference be- 
tween this circuit and the ground will 
depend upon the numerical relation of 
the capacity between the high-tension and 
low-tension windings of the transformers, 
and the capacity between the insulated 
circuit, including the high-tension wind- 
ings of the generator armature and the 
earth. In the case of a three-phase cir- 
cuit the same principles apply, with some 
modifications. Three  delta-connected 
transformers, well insulated from the 
ground, may be represented by a triangle 
rotating about its centre. Part of the 
transformer windings will then be charged 
to a positive potential and a part to a 
negative. As the charges are proportional 
to the product of static charge and po- 
tential it will be found that if the neu- 
tral point be grounded that the negative 
and positive charges are always equal. 
As the phases of the three transformers 
change the triangle rotates, but the 
charges remain fixed in relation to the 
neutral line, with the result that the 
two charges actually follow each other 
around the delta. This is not the case 
when a point on the delta becomes par- 
tially grounded. Then the centre of ro- 
tation is displaced toward this point, and 
the positive and negative charges are no 
longer equal. The result is that an alter- 
nating charging current must be supplied 
through the partially grounded point. If 
one leg of the transmission line becomes 
solidly grounded the triangle rotates 
about one corner, and in this case all the 
windings become alternately positive and 
negative in relation to the ground, and 
it will be found that the charge will be 
four and one-half times as great as each 
of the charges on the ungrounded sys- 
tem. This condition may cause trouble 
by breaking down the insulation of the 
generator. The difference of potential 
depends upon the relative capacities, and 
in the case mentioned, with one generator 
feeding a large bank of transformers, the 
potential induced between its windings 
and the frame was about 30,000 volts— 
Abstracted from the Electric Journal 
(Pittsburg), November. 
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Special Announcement. 


When the ELecrricaAL Review, in the 
issue of September 30, 1905, began the 
publication of its department, “Methods 
New 


very little matter of this nature offered 


” there 


of Getting Business, was 
in the technical and industrial press. 
But one other journal, Light, from whose 
columns we make an abstract in this 
issue, devoted some space to suggestions 
and remarks concerning the advertising 
policies of gas light companies. Since 
that time, however, there has been a con- 
siderable volume of matter published con- 
cerning the selling organizations of cen- 
tral station companies. Under the stimulus 
of the Cooperative Electrical Development 
Association and the several companies 
which have been designing and using cen- 
tral station advertising in divers forms, the 
new-business department has become a 
most important factor in central station 
development. It is said that the pros- 
perity of electrical manufacturers at the 
present time is unprecedented, and that 
the indications are that this condition of 
Back 


of the prosperity of the electrical manu- 


affairs will continue for some time. 


facturer, however, the central station 
manager is feeling this wave of pros- 
perity, and wherever the germ of adver- 
tising and properly managed publicity 
has been planted, good results have ac- 
erued. In all likelihood, as serious atten- 
tion will be given for some years to the 
development of new-business departments 
as will be given to the engineering and 
mechanical features of the central sta- 
tions. 

In order, then, to continue this work 
of chronicling the development of meth- 
ods of getting new business, the ELEc- 
TRICAL REvrIEw will shortly begin the pub- 
lication of a series of articles which, for 
direct benefit to central station opera- 
iors, managers of sales organizations and 
solicitors, will be far more valuable than 


any matter on the subject which has been 





published heretofore. These articles will 


form an integral part of the ELECTRICAL 
Review, but will be complete in them- 
selves and will be prepared by advertising 
experts of the highest order. These ar- 
ticles will appear every week, and will 
form a coherent and continuous study of 
this important element of central station 
practice. A few of the subjects to be 
taken up are as follows: “The Value of 
a Display Room,” “Ginger Talks to 
Solicitors,” ‘“Persistency as a Central 
Station Asset,” “How Direct-by-Mail Ad- 
vertising Helps the Solicitor,’ “Some 
Hints on Writing Follow-Up Letters,” 
“The Cost of a Grouchy Telephone Clerk,” 
“The Power-Load and How to Raise It,” 
“The Money-Back Idea as Applied to 
Central Stations,” “Growing with One’s 
Business,” “The Public is from Mis- 
souri,” “Meeting the People Half-Way,” 
“The Square Deal Policy,” “How to Ana- 
lyze a Consumer’s Needs, and Ways and 
Means of Meeting His Requirements,” 
“Good Taste in Advertising—Typo- 
graphical Display as an Essential in At- 
tracting Attention,” “The Value of Il- 
lustrations in Central Station Advertis- 
ing,” “Glittering Generalities Not Enough 
—Get Down to Brass Tacks,” “Plans for 
Securing the Wiring of Old Buildings,” 
“Discussion of the Local Needs of Towns 
of Varying Sizes—Actual Observations of 
Successful Publicity Campaigns Now in 
Use—The Methods Pursued—The Re- 
sults Achieved,” “Some of the Discour- 
agements—The Ordinary Man Fails 
Where the Thoroughbred Pulls Through,” 
“A Few Don’ts for Managers of New- 
Business Departments,” “The Relation 
of the Whole Organization to the New- 
Business Department,” “The Value of 
the Monthly Bulletin in Fostering the 
Good-Will of the Public,’ “All Money 
Spent for Advertising Is Not Well Spent 
—How to Discover the Leaks,” “Little- 
Cultivated Fields of Opportunity Which 
Would Well Repay an Aggressive Cam- 
paign for New Business,” “The Selection 
and Training of Solicitors,” “Discussion 
of Various Specific Forms of Advertis- 
ing—Newspaper, Programme, Street-Car, 
Ete., Ete.,” “The Utilization of Electric- 


ity and Electrical Attractions for Ad \or- 
tising Electricity,” “Big Assets from 
Small Opportunities—The Multiplication 
of Small Contracts as Peak Level: ys.” 
“Taking Advantage of Local and Se: <on- 
able Happenings — Trivial Incidents 
Turned to Current-Selling Advanta...” 


In the issue of Light for Octoli: a 
letter from Clare N. Stannard, seereta.\ of 
the Denver Gas and Electric Compa: | 
published, giving the details of the 
ods pursued in educating the selling ‘orce 
of that company and stimulating in ‘i a 
desire to increase the sales of the «om- 


meth- 


pany’s products. Meetings are held oy ery 
Tuesday evening, and an effort is made to 
have a speaker who either by reason of 


his prominence in the profession or |e- 
cause of the value to the workers of the 
arguments presented, will make the cve- 
ning well worth while to those in atteud- 
ance. One of the methods employed in 
instructing the organization is to have one 
member of the “commercial council” {:ike 
the part of the solicitor and another take 
the part of the merchant. This oppo= ng 
party raises more than the ordinary 
number of objections to the use of the 
utility and the advantage of the ap- 
paratus, his arguments being met by thie 
solicitor, and every wile at the commuand 
of the salesman is exerted to close the sile. 
The salesmen are also instructed snd 
drilled in the bookkeeping of the com- 
pany and become familiar with the me'|- 
ods of charging and the reasons for ie 
application of different rates. Extracts 
from the gas and electric journals ‘ire 
presented at these meetings, and these re 
analyzed and discussed. The men «re 
also taken on visits to the plants where :'1¢ 
products are being manufactured, and at 
these times an expert familiar with ine 
mechanical operation explains the det: ls 
of procedure. 

There has recently been inaugurate: a 
school of gas and electric practice, at 
which lectures are given by experts frvin 
all the various departments of the coi- 
pany. This class is attended by the en- 
gineers of the company and by the mein- 
bers of the commercial department, and it 
is felt that valuable opportunities «re 
given to the men to accumulate a fund of 
practical gas and electric knowledge. 
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Mereury Are Rectifier Panel 
for Charging Ignition 
Batteries. 


»mereury are rectifier, as a substitute 


ie motor-generator set for charging 
‘les, has already become familiar to 
owners of electric automobiles. A 

ler size of this form of apparatus for 
© nging the alternating current of the 

nary city lighting cireuits to direct 
re 


ent for charging 


fy 


ignition batteries 
«| he of particular interest to owners of 
lene machines. 
storage celts are admittedly superior to 
any form of primary battery, either wet 











Mercury ARC RECTIFIER PANEL FOR 
CuARGING IGNITION BATTERIES. 


or dry, for ignition work, but are not as 
ilely used as they could be, owing to 
‘inconvenient and expensive methods of 
wirging, For storage batteries a direct 
rrent is required, and on city lighting 
crcuits this is not generally available, 
‘ernating current being used very largely 
Even where direct 
current is available the voltage is higher 
nan that necessary in charging two to 
~ x cells of an ignition battery, and it is 
necessary to introduce a greater or less 
leneth of 


r electric lighting. 


wasteful resistance in series 

with batteries while they are charging. 
The mercury are rectifier, developed by 

the General Electric Company, Schenec- 


tady, N. Y., to meet these conditions, con- 


sists of a mercury arc rectifier tube having 
a sufficient capacity to charge five cells 
of the ordinary ignition type. This tube 
is mounted compactly with switches and 
rheostats upon a slate panel sixteen inches 
wide and twenty-eight inches high. Re- 
ferring to the illustration, in the lower 
right-hand corner of the panel, can be 
seen the starting switch, at the opposite 
side the load switch, while between the 
two is a small rheostat arranged in series 
with the load, so as to adjust the voltage 
between the limits necessary for charging 
from two to five cells of battery. 

Such a mercury are rectifier outfit will 
charge a five-cell ignition battery in eight 
hours. At ordinary rates of electric eur- 
rent this means an expenditure of about 
twenty-five cents a week for keeping the 
batteries in first-class order. The outfit 
comes all set up on the panel, with the 
exception of the tube which can easily be 
hung in its supporting frame and con- 
nected. 

The rectifier method of charging is well 
adapted for private as well as public 
garages, because of its convenience, sim- 
plicity and economy. In the public garage 
it will pay for itself in six months, while 
the convenience and reliability with which 
the owner can charge his ignition bat- 
teries make this method equally well 
suited to the private garage. 





Westinghouse Gets Orders 
for Large Electrical Pump- 
ing Stations to Supply 
Mexico City with Water— 
Five Stations to be In- 
stalled. 

The largest electric motors ever built 
for use in the Republic of Mexico are now 
being constructed at the works of the West- 
inghouse Electric and Manufacturing 
Company, at Pittsburg, Pa., for use in 
connection with Morris centrifugal pumps 
to pump water from Xochimilco to Mexico 
City. 

It is a gigantic proposition and will give 
Mexico one of the most modern water sys- 
tems in use in any city to-day. This is 
but one of the many recent improvements 
indicating that Mexico is easily holding its 
own with other cities of its size. 

The contract for these pumping stations 
is being handled through the Mexican 





Light and Power Company, who will sup- 
ply the electrical power from their Necaxa 
power plant. The five stations will be pro- 
vided with electric motors direct-coupled 
to their respective pumps and have a total 
normal capacity of 3,060 horse-power, ca- 
pable of a maximum of 5,222 horse-power 
providing for overload capacity. 

Only the most modern and substantial 
apparatus will be provided throughout the 
entire installation and every precaution 
has been taken to prevent any possibility 
of interference in service due to any cause 
whatever, a spare electrical unit with its 
pump being provided in each pumping 
station. The water will be pumped to 
reservoirs near to and above the city level. 

In the first pumping station, “Condesa,” 
will be placed three large Westinghouse 
synchronous motors of 1,200 horse-power 
each, making 720 revolutions per minute, 
pumping 850 litres of water per second. 
Two motor-generator sets will supply the 
direct current for exciting the fields of the 
three motors and all necessary switchboard 
and lightning-arrester equipment is also 
being furnished. To reduce the voltage 
from the Mexican Light and Power Com- 
pany’s circuits at 18,000 volts to that re- 
quired by the motors, 3,000 volis, the 
Westinghouse Company is supplying nine 
400-kilowatt, oil-insulated transformers, 
three to each motor, capable of twenty-five 
per cent overload. 

Station No. 2, 
two sixty-horse-power motors pumping 300 
litres of water per second. 

Station No. 3, “Nativitas,” will have 
two 160-horse-power motors pumping 600 
litres of water per second. 

Station No. 4, “Santa Cruz,” will have 
two 120-horse-power motors pumping 700 
litres of water per second. 

Station No. 5, “San Luis,” will have 
two 356-horse-power motors, pumping 800 
litres of water per second. 


“Tia Noria,” will have 


With all of the above will be supplied 
transformers, switchboard, lightning pro- 
tection, etc., ete. ‘The motors in every 
case will be 3,000 volts. The pumps as 
made by the Morris machine works, of 
New York, will be of the single-impeller 
centrifugal type. 

The layout of the stations is most com- 
plete, the pumps with their motors being 
set in special masonry tanks below the 
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water level so that the pumps are always 
primed. The stations are roomy and pro- 
vide ample space for the high voltage 
wires and transformers. 

A traveling crane traverses each station, 
overhead, above all the apparatus, to assist 
in assembling and handling the heavy 
machinery. 





oo —-— 


A New Line of Adjustable 
Lamp Brackets. 

The accompanying illustrations show 
several styles in which Wallwork’s patent 
universal electric lamp brackets are now 
manufactured. 





ADJUSTABLE LAMP BRACKET. 


These brackets are made wholly of black 
enamelled iron with universal ball and 
socket’ and elbow joints. The bases, joints 
and globe or protection holders are of 
malleable cast iron, and the tubing of 





ADJUSTABLE LAMP BRACKET. 


standard one-half, three-eighths and one- 
quarter-inch gas pipe. 

All brackets are provided with Hubbell 
standard Edison chain pull sockets. The 
various patterns’ are manufactured of 
standard length sections, but arms will be 











furnished in any required length on spe- 
cial order. The elbow joints are formed 
of cup-shaped castings, the edges of which 
are tongued and grooved with sufficient 
space inside to prevent chafing of the wire 
insulation. 





ADJUSTABLE LAMP BRACKET. 


At the present time these brackets are 
made in ten styles, including wall, ceil- 
ing and work-bench lights, double and 
single desk brackets and special patterns 
to be attached to lathes, planers and other 
shop tools. 

Wallwork’s patent universal lamp brack- 
ets are manufactured in the United States 
by the Wells Light Manufacturing Com- 
pany, 44-46 Washington street, New York 
city. 


<p 





Interborough-Metropolitan 
Makes Good Showing. 

The report of the Interborough-Metro- 
politan Company for the summer quarter 
ended September 30 shows an increase of 
$640,800 in gross earnings from opera- 


‘tion, and a decrease of $17,316 in operat- 


ing expenses as compared with the earn- 
ings and expenses of the combined com- 
panies for the corresponding quarter of 
1905. At that time the companies were 
separately operated. 

The deficit for the quarter, after in- 
cluding the payment of all charges and 
the five per cent dividend on the preferred 
stock, was $317,638, against a deficit of 
$783,023 in 1905. This decrease of 
$465,385 in the deficit is attributable in 
part to the exclusion of the special fran- 
chise tax, the amount of which is in liti- 
gation. 

It is predicted that the opening of the 
tunnel to Brooklyn will be followed by a 
large surplus applicable to common stock 
dividends, and that the current quarter’s 
earnings will show a surplus. 

The statement of the New York City 
Railway Company for the same quarter 
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shows an increase of $53,876 in gross 
earnings, and a decrease of $182,166 in — 
operating expenses. The income from all 
sources was sufficient to pay the quar- 
terly dividend on the seven per cent guar- 
anteed Metropolitan stock and leave a net 
income of $17,874. 





A New Flush Receptacle. 

The accompanying illustrations show 
the new Hubbell No. 5501 flush receptacle, 
manufactured by Harvey Hubbell, Incor- 
porated, Bridgeport, Ct. Fig. 1 is a sec- 
tional view. The lid or cover rests upon 
the plate, while the cap or plug sets in 
a recess, leaving a surface upon which 
there is comparatively no projection 2nd 
one which is practically flush. Fig. 2 
shows a view of the receptacle when ‘is- 





Fic. 1.—F.Lusn RECEPTACLE, WITH PLUG. 


connected, the cover being closed. The 
surface of the plate is absolutely flush and 
dustproof. 

This combination of a practically flush 
surface when in use, and a perfectly flush 
surface as well as a dustproof surface 
when not in use, constitutes the principal 





Fic. 2.—FLusH RECEPTACLE. 


feature of this receptacle. Another im- 
portant feature is its interchangeabili'y 
with twenty-one different styles of pluzs 
and receptacles made by Harvey Hubbel. 
Each of these is for a different purpose 
and one cap fits them all. 
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A Large Order for Wright 
Demand Indicators. 


The Boston Edison Company has 
»'aced another order with the Stanley- 
(:. I, Electric Manufacturing Company, 
Pittsfield, Mass., for 500 Wright demand 
adicators, making a total of approxi- 

ately 20,000 of these instruments used 
'n the territory served by the Edison 

smpany. 

‘The Chicago Edison Company has ap- 

oximately 30,000 Wright demand in- 

ators in use in connection with the 
mand system of charging for current 

i: vogue in that city. 

The Wright demand indicator deter- 
mines the actual maximum current 
vhich passed through it since it was last 
set. Connected in series with a watt- 
hour meter it offers a logical and scien- 
tifically correct method of charging for 
electricity. It is also useful in checking 
up the load on transformers and thereby 
suiting them to the requirements of their 
respective circuits. 





> 


A Unique Lighting Proposi- 
tion for Milwaukee, Wis. 


The Cincinnati (Ohio) Star states that 
in order to prove his claim that munici- 
pal operation of public utilities is more 
expensive than private ownership, John 
i. Beggs, president of the Milwaukee 
ilectric Railway and Light Company, has 
made an offer to the Milwaukee common 
council to furnish electric light for what- 
ever prices the city of Detroit, Mich., 
pays. Mr. Beggs considers the Detroit 
municipal light plant the best operated 
public lighting works in the United States. 
fe maintains that under municipal con- 
ditions no other city can operate more 
cheaply than Detroit; but he also claims 
‘that a private corporation can not only 
equal the Detroit prices, but can do so at a 
»rofit, because private corporations can 
operate plants more cheaply than can 
municipalities. 

Mr. Beggs takes the position that it 
vill be impossible for a city plant to get 
work done as cheaply and thoroughly as 
a private corporation. He argues that, 
regardless of efforts to prevent politics 
‘rom creeping in, a city plant can not be 
conducted without a certain amount of 
inferior, and consequently more expensive, 
labor getting into the plant. 

Milwaukee’s lighting contract with the 
street railway company expired last De- 
cember, and since that time it has not 
been renewed, but the company has con- 
tinued to light the streets at the old fig- 
ure. For a number of years there has 
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been agitation in Milwaukee for a muni- 
cipal plant, and during all the contest 
Detroit has been held up as a model in 
this respect. In 1890, when the street 
railway first installed electric lights, it 
charged $150 per lamp per year. Later 
it reduced the price to $99 per lamp for 
an underground circuit and $81 per lamp 
for overhead circuits. Mr. Beggs offers 
to take a five-year contract at $65 a light, 
or will accept a ten-year contract at $60 
per lamp, plus the difference in the price 
of coal between Milwaukee and Detroit. 





>_-——__—_. 


Merger of Wireless Tele- 
graph Companies. 


Abraham White, president of the 
American De Forest Wireless Telegraph 
Company, has announeed the incorpora- 
tion, under the laws of the State of Maine, 
of the United Wireless Telegraph Com- 
pany with a capital stock of $20,000,000, 
to take over the interests of the American 
Marconi and De Forest systems. The 
following are given as members of the 
board of directors: Abraham White, presi- 
dent of the American De Forest Company ; 
H. H. Buchanan, of A. O. Brown & Com- 
pany, bankers; H. H. McClure, director, 
Marconi Wireless Company; Don Giovani 
del Principi del Drago, of Rome; George 
Irving Whitney, Pittsburg, Pa.; C. C. 
Galbraith, general manager, Atlantic 
Wireless Company; S. S. Bogart, former 
general superintendent, Western Union 
Telegraph Company; Charles A. Lieb, 
mechanical engineer, General Electric 
Company; Greenleaf Whittier Pickard, 
former engineer, American Bell Tele- 
phone Company; John S. Seymour, Fran- 
cis K. Butler, Phillip Farnsworth, Arthur 
English and George C. Knabe, all of 
New York city. Mr. White is president 
of the new company; Mr. Buchanan, vice- 
president; Mr. Knabe treasurer, and Mr. 
English, secretary. 


-— 





Evening Technical Courses at 
Columbia University. 


The board of extension teaching of 
Columbia University, New York city, 
has announced a series of nine evening 
technical courses which will be given at 
the university during the winter, begin- 
ning November 26 and lasting twenty 
weeks. The courses are under the im- 
mediate direction of Professor Walter 
Rautenstrauch, of the faculty of applied 
science, and are to be given by pro- 
fessors and instructors of the university 
and other persons especially qualified. 
Moderate fees are charged and most of 
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the courses are for two evenings a 
week. The courses include engineering 
physics, elementary mathematics, draught- 
ing, strength of materials, machine de- 
sign, structural design, electrical engineer- 
ing, steam engineering and special engi- 
neering problems. The courses will be 
given in the buildings of the Teachers’ 
College, Columbia University, at West 
One Hundred and Twentieth Street and 
Broadway. A complete catalogue of these 
courses may be secured by addressing the 
Evening Technical Courses, Extension 
Teaching, Columbia University. Per- 
sonal information may be secured Tues- 
day and Thursday evenings, between 7.30 
and 9 o’clock, from Benjamin R. Andrews, 
room 111, Teachers’ College. 


——->o—- 


Milan Honors for the “Long 
Arm” System. 

The international jury of the Milan Ex- 
position has announced the award of a 
Diploma d’Onore to the “Long Arm” sys- 
tem of electrically operated bulkhead 
doors. The award, it is said, takes higher 
rank than the gold medal granted by the 
jury in some cases. The “Long Arm” Sys- 
tem Company, of Cleveland, Ohio, had an 
elaborate installation of its water-tight 
doorg at the Exposition, and wide atten- 
tion was attracted by the exhibit. 

Some time ago the “Long Arm” system 
passed the severe tests put upon it by the 
United States Navy Department, and the 
electrical doors and hatches of this sys- 
tem are now in use upon many of the new 
American warships. From a_ central 
emergency station above deck all the prin- 
cipal bulkhead doors can be closed in a 
few minutes. The great advantage gained 
is that the electrical control makes closure 
possible under all circumstances, even in 
the event of a hull puncture below the 
water line, or when the conditions would 
make it impracticable to close bulkhead 
doors by hand against inrushing water. 





oe —--—_— 


Rejuvenated Sons of Jove. 

There will be a special joviation and 
rejuvenation of the Rejuvenated Sons of 
Jove on Friday evening, December 7, at 
% o’clock, at the Revere House, Boston, 
Mass. 

Illuminating Engineering 

Society. 

The annual meeting of the Illuminat- 
ing Engineering Society will be held on 
January 14, 1907. At this meeting there 
will be an election of officers to succeed 
those whose terms expire on that date. 
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DOMESTIC AND EXPORT. 


INDEPENDENT TELEPHONES FOR OMAHA—The _Inde- 
pendent Telephone Company, capital $2,000,000, has been incor- 
porated in Omaha, Neb. The incorporators are: T. E. Parmele, 
T. H. Pollack, Stockton Heath, W. C. Bullard and F. W. Judson. 


NEW RAILWAY COMPANY—The Springfield, Wilmington & 
Cincinnati Railway Company has been incorporated for $3,000,000 
by Horace Andrews, George Parmalee, Fred Gargenhire, William 
C. Morton and others. It will connect Springfield and > Cincin- 
nati, Ohio. 


NASHVILLE RAILWAY AND LIGHT COMPANY—The stock- 
holders of the Nashville Railway and Light Company has unani- 
mously approved the proposition authorizing a new bond issue of 
$15,000,000. The stockholders have also voted to sell $1,000,000 
treasury stock, half of which is common and half preferred. 


NEW MEXICAN POWER COMPANY—The Michoacan Power 
Company, capitalized for $1,000,000 to operate in the Mexican 
mining districts, has been incorporated in Colorado by capitalists 
of that state. The incorporators are: William Waterton, L. E. 
Curtis and G. B. Willcox. The two latter, with Henry Hine, C. A. 
Coffin and J. S. Bartlett, comprise the directorate for the first 
year. 


WIRELESS TELEGRAPH BOARD—A board has been detailed 
to conduct tests in wireless telegraphy in the navy, composed of 
Captain J. D. Adams, in command of the Washington; Lieuten- 
ant-Commander S. S. Robinson, navigating officer of the Tennessee; 
Lieutenant-Commander C. F. Hughesy of the Washington, and 
Lieutenant-Commander L. A. Kaiser, engineer officer of the Wash- 
ington. 


TUNNEL COMPANIES INCREASE CAPITAL—Articles have 
been filed with the secretary of state at Trenton, N. J., increasing 
the capital stock of the Hoboken & Manhattan Railroad Company 
from $500,000 to $15,000,000, and the capital stock of the Hudson 
& Manhattan Railway Company from $100,000 to $17,100,000. These 
companies have been formed to construct the New Jersey end of 
the tunnels under the Hudson river by the McAdoo syndicate. 


AMERICANS TO BUILD RUSSIAN STREET RAILWAY—Mur- 
ray A. Verner, of Pittsburg, Pa., has been granted a seventy-five- 
year concession to construct a street railway system in the city 
of Vilna, Russia. Vilna is one of the large and commercially im- 
portant centres of the Czar’s empire. It has a population of between 
250,000 and 300,000. It will require an investment of about $3,- 
815,000 to build the trolley system, which is to be undertaken, 
Mr. Verner states, by an American syndicate. 


HUDSON TUNNEL COMPANY CHANGE—The Hudson Tun- 
nel Company has given up its plan of building a power-house for 
the tunnel from Cortlandt street, New York city, to Jersey City, 
N. J., and is removing the 15,000 tons of steel and iron girders un- 
loaded there last summer for use in the proposed power-house. It 
has been said the company intended to spend $2,000,000 on the 
power-house. Work on the foundations was stopped by a strike 
soon after it began, and has not been resumed. 


NEW COMPANY TO OPERATE IN PORTUGAL—Articles of 
incorporation of the America-Portugal Company have been filed 
in New Jersey. The company will engage in the construction of rail- 
ways, tramways, wagon roads, telephone and telegraph lines in 
Portugal. The capital is $2,500,000, divided into 25,000 shares of 
the par value of $100. ‘Fhe incorporators are: Julie Maria da Silva 
Costa de Cabede e Vascencelles Santos, of Lisbon, Portugal; Benja- 
min W. J. Fox, of Brooklyn, N. Y., and Frederick A.~Jackson, of 
Hackensack, N. J. 


POWER COMPANY INCORPORATED IN COLORADO—Articles 
of incorporation have been filed by L. E. Curtis, Henry Hine and 


O. B. Wilcox, of Colorado Springs, Col., for the incorporation of t};+ 
Central Colorado Power Company, with a capital stock of $22,500.- 
000, divided into 225,000 shares at $100 each, 75,000 of which are 
preferred stock. The object is to utilize the water power of the 
state, chiefly on the Rio Grande river, for electric power purposes. 
Myron T. Herrick, ex-governor of Ohio, is president of the con; 
pany. 


SOUTHERN NEW ENGLAND TELEPHONE COMPANY—Th 
directors of the Southern New England Telephone Company ha\: 
voted to offer to stockholders of record November 15, 1906, n 
stock to the extent of forty per cent of their holdings on that dat 
This offering is based on the recent vote at the special stoc! 
holders’ meeting which authorized an increase in the company’s 
stock from $6,000,000 to $8,000,000. At present the company ha; 
$5,500,000 stock outstanding and an increase of forty per cent will 
involve the issuance of $2,200,000 new stock, which will be offered 
at par. 


NEW BUFFALO (N. Y.) TRACTION COMPANY—The Buffalo 
Dunkirk & Western Railroad and the Lake Erie electric traction 
companies have been merged under the name of the Buffalo & 
Lake Erie Traction Company, with $3,900,000 authorized capita! 
stock in shares of $100 each. This stock will be exchanged dollar 
for dollar for the $3,500,000 stock of the Buffalo, Dunkirk & Wes'- 


ern Railroad, and the $400,000 stock of the Lake Erie Traction Com- 


pany. The last-named company was incorporated at Albany on 
October 29 as a consolidation of the Lake Erie Traction Company 
and the South Shore Suburban Railway. The new company i: 
organized according to the plan of Parker, Hatch & Sheehan, o! 
New York city, for the establishment of a through electric line 
from Buffalo, N. Y., via Dunkirk, N. Y., to Erie, Pa. Louis B 
Grant is president and Peter C. Schutrum, vice-president. 


NEW MANUFACTURING COMPANIES. 


JERSEY CITY, N. J.—The Strang Gas-Electric Car Companys 
has been incorporated with a capital of $4,000,000. The incorpors 
tors are: Charies N. King, George H. Russell and Elmer H.. Geran 


COLUMBUS, OHIO—The Telephone Specialty Company, of 
Cleveland, with a capital of $10,000, has been incorporated by Alex 
ander MacArthur, John Campbell, Albert G. McClintock, Arthur ©. 
Baird and Edmund A. Witte. 


NEW HAVEN, CT.—The Thermo-Electric Lighting Company. 
of New Haven, has filed a certificate of incorporation. The autho: 
ized capital stock is $10,000, and business will begin with $5,000. The 
incorporators are: J. D. A. Kinney, Jr., Ernest C. Simpson, Georg: 
W. Lewis and George A. Maycock, all of New Haven. The corpora- 
tion proposes to make and deal in all kinds of electric signs ani 
apparatus and hardware specialties. 


NEW PUBLICATION. 


WITH THE LUCKY THIRTEEN—The Pope Manufacturing Com 
pany has published a handsomely illustrated booklet compiled by 
Leroy Fairman, describing the experiences of the “lucky thirteen’ 
contestants who were tied at the finish of the tour for the Glidden 


trophy. This trophy was contested for in a-trip from Buffalo, N. Y.. 


to Bretton Woods, N. H.; from July 12 to July 28, 1906. The illus- 
trations are devoted almost exclusively to views of the Pope-Toledo 
machines. 


DATES AHEAD. 
American Society of Mechanical Engineers. ‘New York city, 
December 4-7. 
Electrical Trades Exposition. Chicago, Ill., January 14-26, 1907. 
Jamestown Ter-Centennial Exposition. Norfolk, Va., April 2% 
to November 30, 1907. 


Northwestern Electrical Association. Milwaukee, Wis., Janu- 


ary 16, 1907. 
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PERSONAL MENTION. 
MR. C. W. AYERS, who has had charge of the Corn Belt Tele- 
phone Company’s exchange at Waterloo, Iowa, has been transferred 
to Waverly, Iowa. 


MR. A. S. HAYNES, who has been manager of the Rockland 
(Mass.) exchange of the New England Telephone and Telegraph 
Company for several months, has resigned to enter the office of 
the general superintendent of the company at Boston, Mass. 


MR. C. A. WESTON, for several years chief operator of the 
New England Telephone and Telegraph Company’s exchange at 
Fitchburg, Mass., has been appointed manager of the company’s 
system at Rochester, N. H. He is succeeded by Carl A. Bolton, 
assistant chief operator at Worcester, Mass. 


MR. ALLEN E. RANSOM has associated himself with Mr. E. W. 
Cummings, consulting and constructing engineer, at Seattle, Wash., 
as electrical engineer for the firm. Mr. Ransom has resigned his 
position as electrical engineer of the Lewiston-Clarkson Company. 
His headquarters will be in the Dexter-Horton Bank Building, 
Seattle. 


MR. ELMER D. BARRY, who has been in charge of construc- 
tion work for the Edison Electric Illuminating Company, of Bos- 
ton, at Natick, Mass., has resigned to accept a position with the 
General Electric Company, Lynn, Mass. He is succeeded by Will- 
iam O’Brien, who has had charge of the South Framingham (Mass.) 
district, and who will now assume the direction of both districts. 


MR. W. E. S. DYER, formerly manager of the Reeves Engine 
Company, Philadelphia, Pa., has been appointed manager of the 
Philadelphia office of the A. D. Granger Company, in the Common- 
wealth Building. With his new connection Mr. Dyer will handle 
not only the vertical automatic engines built by the Bates Machine 
Company, of Joliet, Ill., but the Skinner automatic engines and a 
full line of fire and water-tube boilers made by the A. D. Granger 
Company. Mr. Warren A. Peters will remain at the Philadelphia 
office with Mr. Dyer. 


AMONG OTHERS IN TOWN last week were: H. B. Vanzwoll, 
secretary Sunbeam Incandescent Lamp Company, Chicago, III; 
N. L. Norris, president Banner Electric Company, Youngstown, 
Ohio; H. H. Albert, Standard Electrical Manufacturing Company, 
Niles, Ohio; E. H. Haughton, manager Bryan-Marsh Company, 
Chicago, Ill.; L. P. Sawyer, manager Buckeye Electric Company, 
Cleveland, Ohio; William Coale, vice-president Sterling Electrical 
Manufacturing Company, Warren, Ohio; F. S. Terry, first vice-presi- 
dent National Electric Lamp Company, Cleveland, Ohio; B. G. 
Tremaine, National Electric Lamp Company, Cleveland, Ohio. 


OBITUARY NOTE. 

MR. JOHN L. OBERG, of the firm of Oberg & Blumberg, elec- 
trical contractors, New York city, died at his home in Ridgefield 
Park, N. J., on Thursday, November 8, 1906, in the thirty-ninth 
year of his age. Mr. Oberg was born in Sweden on July 1, 1868, 
and came to this country in 1886. He has been prominently identi- 
fied with the electrical construction industry for the past twenty 
years, being a member of the New York Electrical Contractors’ 
Association, state and national associations. In 1886 he entered 
the employ of the Thomson-Houston Electric Company, at Lynn, 
Mass., and served in various capacities until 1891, when he was in 
charge of the outside construction department. He then entered the 
employ of the Tucker Electrical Construction Company, and met 
with an unfortunate accident in December, 1893, whereby he lost 
his right arm. From 1894 to 1898 he was in the employ of the 
Alexander-Chamberlain Electric Company as superintendent of 
construction. On January 31, 1898, the firm of Oberg & Blumberg 
was organized, since then they have executed large electrical con- 
tracts over the entire country. Mr. Oberg was prominent in Re- 
publican politics in Bergen county, N. J., where he served several 
years as chairman of the village trustees. He was a member of 
the Hackensack Lodge of Elks, also the Ridgefield Park Boat 
Club. Funeral services were conducted at the Union Church, Ridge- 
field Park, N. J., on Sunday, November 11, at 3 p. m., by the Rev. 
Dr. McNeil and the Hackensack Lodge of Elks, and was attended by 
representatives of the Electrical Contractors’ Association and 
numerous friends and relatives. Mr. Oberg leaves a widow and 
daughter four years of age. 


ELECTRICAL REVIEW 871 


ELECTRICAL SECURITIES. 

A general and rapid recovery in security prices was the feature 
of the stock market last week. This movement was marked by 
expanding speculative activity, although public participation was 
not very extensive. The money situation has been and will for 
some time to come be the dominant speculative influence. Despite 
the continued high rate for money, however, bullish speculation 
and sentiment have been considerably stimulated, and it is ex- 
pected that several of the prominent railroads will shortly have 
under way large stock issues which will find a very favorable 
market. The government report shows that the export trade for 
October was the largest on record. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 17. 


New York: Closing. 
Allig-Chaimers Common ««....ccicccccccvccs 17% 
Allis-Chalmere preferred 2... ...ccccccccvcese 4644 
Hrookiyn Hapid Translé «2c ccccicccccccwces 79 
CMMI ODE nso ooo had cedkecdeneuwans 138 
CMON ONE oc caw aceds caccedadaacanvess 175% 
Interborough-Metropolitan common ........ 37% 
Interborough-Metropolitan preferred ........ 71% 
Minto County Picetuieic ccc cccccesceiewewcee 150 
Mackay Companies (Postal Telegraph and 

Cn COMO rages esd neceescudeda 71% 
Mackay Companies (Postal Telegraph and 

Colles HNGGONNGE 96 osc occa xcccacccadues 69 
DRGRTRREA CURIOS oxo os hiicioc sie cccecueecs 142 
Metropolitan Street Railway................ 106 
New York & New Jersey Telephone......... 124 
WHMIS UNO «hes 6 a occa cnsees Sedswedes 85144 
Westinghouse Manufacturing Company...... 154 


The directors of the New York City Railway Company, whose 
terms have expired, have been reelected for the ensuing year. 

For the purpose of further extending the business of the Kings 
County Electric Light and Power Company, the directors have voted 
to issue the remaining $1,800,000 of the increase of capital stock 
authorized by the stockholders at special meeting held July 10, 
1905. This stock will be issued at par, proportionately, to stock- 
holders of record at the closing of the transfer books, 3 Pp. M., De- 
cember 31, 1906. Each such stockholder will be entitled to subscribe 
for new stock to the amount of nine-forty-firsts of his holdings, or 
nine shares of new stock for each forty-one shares. The right to 
subscribe for the new stock will expire at 3 p. m., February 1, 1907. 
Directors of the Kings County Electric Light and Power Company 
have declared the regular quarterly dividend of 2 per cent on the 
capital stock, payable December 1, 1906. Books closed November 21 
and will reopen December 1. 


Boston: Closing. 
American Telephone and Telegraph......... 137% 
Edison Electric Illuminating................ 233 
Masanehusetia TICGtre oc ccsisccccicenicces 69 
New England Telephone.................... 129 
Western Telephone and Telegraph preferred. 80 

Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common........... 705% 
Electric Storage Battery preferred.......... 7056 
PPIRMOIMI TEIOCONEG Ga 6 6c: < oc0cecccccceeeas 856 
Philadelphia Rapid Transit................. 23% 
United Gas Improvement...............00-. 97 


Directors of the Philadelphia Electric Company have declared 
the regular semi-annual dividend of 2% per cent (25 cents per 
share) on the paid-in value of the stock, payable December 15 to 
stock of record November 23. Books reopen December 3. 


Chicago: Closing. 
Ciena TONES oo sis oo che cececcsacseseces 115 
Chilesan Maoe Lig. « «oi. cock cncecieccaces 142 
Metropolitan Elevated preferred............ 66% 
National Carbon common..................- 86 
National Carbon preferred...............+. 116 
Union Traction COMMON. ......cccccccsccese —_— 
Union Traction preferred..............2+06- —_ 





TELEPHONE AND TELEGRAPH. 


SHELBURNE FALLS, MASS.—The Heath Telephone Company 
has completed an extension to Leyden. 

HOULTON, ME.—The Independent Telephone Company has 
started work on a new exchange at Fort Fairfield. 

JAMESTOWN, N. D.—The Northwestern Telephone Company 
has let the contract for a new building at Jamestown. 

AUBURN, MICH.—The Michigan State Telephone Company has 
installed the switchboard for its new exchange at Auburn. 

TOPEKA, KAN.—The Missouri & Kansas Telephone Company 
has installed a new switchboard equipped to handle 10,000 sub- 
scribers. 

PORTSMOUTH, N. H.—The New England Telephone and Tele- 
graph Company has purchased the Newmarket & Durham Tele- 
phone Company. e 


SPOKANE, WASH.—The Rocky Mountain Bell Telephone Com- 
pany is extending two direct lines from Spokane to Coeur d’Alene, 
Ida., and another to Sandpoint, Ida., also numerous small toll lines. 

ENOSBURG FALLS, VT.—The Northern Telephone Company 
is now occupying its new home, which has been in progress of con- 
struction the past summer, and which is now practically com- 
pleted. 

BARRE, MASS.—The New England Telephone and Telegraph 
Company has a large force of workmen in Barre. New lines are 
being put in, new cables run into the central office and new cable 
boxes placed. 

SPOKANE, WASH.—Manager Van Dyke, of the Rocky Mountain 
Bell Telephone Company, announces that another wire will be 
strung between Spokane and Wallace, Ida., seventy miles, and that 
it will be in operation inside of thirty days. 

ST. ALBANS, VT.—The Rutland board of aldermen has granted 
the Home Telephone Company, of Albany, N. Y., a franchise to 
operate a plant in the city of Rutland. The Home company will 
petition the legislature for the right to incorporate. 

MAUCH CHUNK, PA.—An effort is being made to establish a 
rural telephone line in Franklin township, this county. Those 
interested are John E. Hahn, D. H. Lesher, W. B. Adams, E. W. 
Dreisbach, Thomas LeRose and Harry Rickert. 

PULASKI, N. Y.—The Syracuse Independent Telephone Com- 
pany has completed its line between that city and Pulaski, and it 
has been placed in commission. This gives the Black River Inde- 
pendent Telephone Company, which has an exchange in this village, 
a direct wire to Syracuse. 

OKLAHOMA, OKLA.—The Pioneer Telephone Company has de- 
cided to add the sixth and seventh stories to its modern steel struc- 
ture on North Broadway. The contract for the additional two sto- 
ries has been let, and all the materials ordered. The original esti- 
mate of the building was $125,000, and the new contract calls for 
an additional $40,000. 

SPOKANE, WASH.—The forthcoming directory at Walla Walla, 
Wash., will show 2,500 patrons for the Pacific States Telephone and 
Telegraph Company, the increase in the last eight months being a 
little more than twenty per cent. Manager McGillibray announces 
that all rural lines out of Walla Walla have made connection with 
the Pacific States lines. 

CONNELLSVILLE, N. Y.—The increase in the business of the 
Bell Telephone Company during the past few years has made radical 
changes necessary in this section. Uniontown is to be the centre 
of the Bell company’s system throughout several counties in west- 
ern Pennsylvania and West Virginia, and in the future much busi- 
ness that has passed through the Pittsburg office of the company 
will be transacted in Uniontown. 

SPOKANE, WASH.—The Farmers’ United Telephone and Tele- 
graph Company, financed by Walter and Albert Higgs and Anton 
Kramer, of St. Andrews, Wash., has asked the commissioners of 
Douglas county for a franchise to build a line from Coulee City, 
100 miles north and northwest, to enter the towns of St. Andrews, 
Jean, Mansfield, Bridgeport and Heahy. If the farmers’ lines join 
the company will have a complete service by independent telephones 
reaching all over Douglas county. 

ANAHEIM, CAL.—The Home Telephone Company is building a 
tall-pole line from Anaheim to Olive and will string a cable between 
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the two points. Connecting lines will be built from Olive to the 
Fullerton oil fields, Yorba and to El Modena, all to be connected 
with the Anaheim exchange, as will be the lines to Garden Grove, 
Buena Park, Orangethorpe and Brookshurt. The line to the last- 
named place and the main line from Anaheim to Fullerton have been 
completed. There will be an exchange office in Fullerton for that 
city and the surrounding territory. 


BOSTON, MASS.—Control of the People’s Telephone Company, 
of Haverhill, Mass., has passed into the hands of the New England 
Telephone and Telegraph Company. A number of changes have 
been announced by the New England Telephone Company in its 
rates for service, the principal one being the abolition of the free 
telephones that have been given for residences for several years 
past in connection with business teiephones. The change in rates 
will not take effect until December 1, although all new business 
since October 1 has been taken under the new schedule of rates. 


SPOKANE, WASH.—M. A. Phelps, president and treasurer of 
the Interstate Telephone Company, announces that the $400,000 
added to the capital stock of $100,000 will be used in build- 
ing operations in Spokane, the completion of the exchange at 
Coeur d’Alene, Ida., the building of the extension to Wallace, Ida., 
and the completion of the toll line into Spokane. One hundred 
thousand dollars of the increase was subscribed at the meeting on 
the evening of November 2, when the stockholders expressed them- 
selves in favor of pushing plans for the invasion of territory in 
Oregon and Idaho, as well as eastern Washington. 


SPOKANE, WASH.—The Empire Construction Company began 
work on the Home Telephone Company’s lines November 5 and it is 
given out that work will be pushed. The company has 3,000 poles 
in the yards ready for installation in the outskirts of the city. 
The wires in the business districts will be put underground. Con- 
tracts for the excavation of the home building in Howard street, 
to cost $60,000, have been awarded, and it is expected that work 
on the foundation will begin early in December, the purpose being 
to have the structure completed in May, 1907. The main building 
will be 71 by 100 feet, three stories and a full basement, of re- 
enforced concrete with terra-cotta trimmings, Albert Held is the 
architect. i 


WASHINGTON, D. C.—Preparations are being made by the 
army signal corps for laying the extension of the Alaska tele- 
graphic cable southward from the Juneau-Sitka loop to Wrangell 
and Ketchikan. 3 expected that, barring accidents, the cable 
will be in operatiou before the end of the year. The laying of this 
extension line will bring into instant communication with one 
another and with the United States, all Alaska points as far west- 
ward as Seward, on Resurrection Bay. The tolls for commercial 
messages sent over the cable and land lines will probably remain as 
they are for the present at least. There have been several efforts 
to secure a material reduction of rates, and the tolls have been cut 
down on two occasions, but there is little likelihood that the secre- 
tary of war will favor a further reduction in the near future. The 
present tolls approximate the charges for similar services on many 
of the commercial cable lines of the world, although they are a 
little higher, probably, all conditions considered, than the rates on 
the cables between the United States and England. 


WINNIPEG, MANITOBA—The Bell Telephone Company has 
entered into a contract for the delivery of 83,000 poles, which repre- 
sents 2,500 miles of construction in the northwest. The telephone 
business will be developed to the southeast of Winnipeg and there 
will be a line north from Stonewall to Teulon and one to Winnipeg 
Beach. It is intended to “double up” the circuits between the city 
and Brandon and Souris and Deloraine. The rural telephone service 
of the province will also be doubled in extent. There are some 
2,000 farmers connected at present, and next year it is expected 
that an additional 2,000 will have telephone connections. The com- 
pany will, moreover, build north and west of Shoal Lake, but the 
distance has not yet been decided. There will be a line from Souris 
through by Pipestone, which will eventually lead to a new route 
up through Saskatchewan to Regina, and probably another route 
through Hartley and Melita and through Estevan thus giving a 
third route to Regina. This will provide a new circuit to Moose 


Jaw. The connecting link supplied is from Melita to Estevan. In 
all likelihood the company’s lines will be extended northward from 
Regina towards the Prince Albert and Battleford districts. 
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ELECTRIC RAILWAYS. 
STROUDSBURG, PA.—The Delaware Water Gap council has 
eranted a right of way through the streets to the Stroudsburg & 
Water Gap Trolley Company. 


HOUSTON, TEX.—Fred A. Jones, of Houston, who is the chief 
engineer of the Dallas-Sherman Interurban Company, states that 
it is the determination of the company to have the line in operation 
about February, 1908. 


DALLAS, TEX.—Engineers are at work in the field near Waxa- 
hachie, and it is understood a line is being located for an electric 
railway to be built from Dallas to Waxahachie, thence to Ennis and 
rhaps further south. 


MONTREAL, CANADA—The Montreal Street Railway, by secur- 

= the controlling interest in the Montreal Terminal Railway, 
naw controis every traction company that has the right to operate 
ov the island of Montreal. 


JONESBORO, ARK.—Robert McGill and Ruddy Copeland have 
suid the entire issue of Jonesboro & Nettleton Electric Railway Com- 
pauy bonds to W. Williams & Company, Nashville, Tenn., who will 
finance and construct the road. 


ATLANTA, GA.—The franchise for the Atlanta & Carolina Con- 
siruction Company to use certain streets in the city for trolley- 
car lines to run from Atlanta to West Point and from Atlanta to 
Conyers, has been granted by the city council. 


HAGERSTOWN, MD.—The Hagerstown Electric Railway Com- 
pauy’s ten-mile extension from Hagerstown to Shady Grove, Pa., 
has been completed. The road at Shady Grove connects with the 
electric railway running from Greencastle to Waynesboro and Pen- 
mar, 


SCIO, ORE.—From private sources it is learned that an elec- 
trie railway will be built in the near future, connecting Scio with 
Salem. From Scio the line will extend up Thomas creek and Crab- 
tapping one of the finest belts of timber in the Cascade 
mountains. 


GOSHEN, IND.—Another traction line, known as the Plymouth, 
Goshen & White Pigeon Electric Railway, and connecting with the 
cities named, is projected for Northern Indiana. The road will 
be forty-seven miles long, and will aid in making Goshen the second 
largest interurban centre in Indiana. Local capital is interested. 


POTTSTOWN, PA.—For the purpose of making ; *;running time 
between Reading and Philadelphia as short as possivie the Schuyl- 
kill Valley Traction Company will cut out many of the sharp curves 
on its Oley Valley line and those near Ringing Rocks Park. The 
trestle at the power-house near the latter point will be replaced by 
a double concrete arch. 


SPOKANE, WASH.—Work on the Spokane & Inland Electric 
Railway Company’s line between Spokane and Colfax, Wash., is 
being rushed and it is expected the service to the last-named city 
will be opened some time the coming month. Much of the bridge 
work has been completed, and it is given out that the road will be 
extended to Lewiston, Ida. 


SAULT STE. MARIE, MICH.—Street cars will be running be- 
tween Sault Ste. Marie and the suburb of Algonquin, December 1, 
it is announced by the Trans-St. Mary’s Traction Company. On 
condition that trolley connection be made with the tannery loca- 
tion, the common council recently extended the franchise of the 
company so that it has a life of twenty years. 


DAKOTA CITY, NEB.—Joseph A. Foye, of Sioux City, who re- 
cently purchased the Sioux City, Homer & Southern Railway Com- 
pany’s effects at sheriff’s sale, has been granted a thirty-year 
franchise by the county officials for the running of an interurban 
line from South Sioux City to Homer via Dakota City. Mr. Foye 
has changed the name of the company to the Sioux City, Crystal 
Lake & Homer Railway. 

SPRINGFIELD, OHIO—A. E. Locke, of Boston, has purchased 
the Springfield & Western interurban line, the last of the Apple- 
yard properties, at the receiver’s sale at the upset price of $25,000 
for Kelsey Schoepf, head of the Indiana, Columbus & Eastern Trac- 
tion Company. It is a part of the syndicate system and runs be- 
tween Medway and New Carlisle. Limited service will be given 
from Springfield to Columbus. 
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ALBION, N. Y.—The contract for the erection of five substa- 
tions for the Buffalo, Lockport & Rochester electric railroad has 
been let for stations at Brockport, South Greece, Albion, Medina 
and Gasport. All must be completed before January 1. Power will 
be supplied by the Niagara Falls Electrical Transmission Company, 
which bought the Albion Power Company. The building and equip- 
ment of each station will cost $14,500. 


TOLEDO, OHIO—A new electric line with the terminals at Toledo 
and Defiance, and intersecting Maumee, Waterville, Whitehouse, 
Neapolis, Colton, Liberty, Napoleon, Okalona, Jewel and several 
other places, is soon to be launched. The preliminary surveys are 
now being made by Riggs & Sherman and the names of the pro- 
moters will be announced as soon as the company secures its char- 
ter. The company is said to be independent of any other existing 
interurban company. 


ZANESVILLE, OHIO—At the annual meeting of the stockhold- 
ers of the Southeastern Ohio Railway, Light and Power Company 
the annual election of directors was held which resulted as follows: 
C. B. Hart, F. B. Hoofman and Alfred Caldwell, of Wheeling; Fred 
J. Fox and William Lipphardt, of Martin’s Ferry, and E. R. Meyer 
and H. C. Meyer, of Zanesville. The board of directors organized 
by electing William Lipphardt, president; F. B. Hoofman, vice- 
president, and W. H. Neikirw, secretary. 


BALTIMORE, MD.—The contract for the electrical equipment 
of the Washington, Baltimore & Annapolis Railway Company has 
been awarded to the General Electric Company. The amount is 
for $500,000. The award covers the needed machinery in the power- 
houses and electric motors for the cars. All this is expected to be 
ready by April. In the meantime contracts for the power-houses 
and for the car bodies will be let, so that everything will be in 
readiness for the opening of the road July 1 next. 


BOSTON, MASS.—The Old Colony Street Railway Company 
has petitioned the railroad commissioners for their approval of an 
increase in the stock by an amount not to exceed $200,000, for the 
purpose of providing means for payment of indebtedness incurred 
in making permanent investments and improvements. The Boston 
& Northern Street Railway Company has petitioned the railroad 
commissioners for their approval of an issue of $300,000 new stock 
for the purpose of providing means to pay for additional rolling 
stock and equipment. 


SPOKANE, WASH.—The Spokane Interurban Railway Com- 
pany, with a capital of $150,000, has been incorporated in the state 
of Washington by C. P. Lund, C. W. Ewart, L. R. Hamblin, W. S. 
Gilbert and H. L. Bleecker, of Spokane, and will at once build a 
line between Hayford and Cheney, six miles. It will use the Wash- 
ington Water Power Company’s Medical Lake line from Spokane 
to Hayford, ten miles. The company has secured the necessary 
franchises and right of way. Mr. Bleecker is secretary of the 
Washington Water Power Company. 


MANSFIELD, OHIO—Two separate companies that have been 
engaged in preparatory work for the building of an electric line be- 
tween Mansfield and Mount Vernon have been consolidated with 
the following officers: president, S. N. Ford, Mansfield; first vice- 
president, Thomas W. Latham, Mount Vernon; second vice-presi- 
dent, Frank L. Beam, Mount Vernon; treasurer, C. H. Voegele, 
Mansfield; secretary, Reid Carpenter, Mansfield. These officers’ 
with Rush Taggart, of New York, A. B. Beverstock, of Lexington, 
and R. Y. Struble, of Fredericktown, constitute the board of direc- 
tors. 


CLEVELAND, OHIO—Preliminary plans have been made for 
connecting the Lake Shore Electric and the Columbus, Delaware & 
Marion. A link will have to be built between Bucyrus and Tiffin. 
Just which of the two interests will do the work has not been de- 
termined. At present the Webb interests, behind the Columbus, 
Delaware & Marion, are building an extension of their lines through 
to Bucyrus. At this point a connection will be made with the Ohio 
Central, controlled by the Mandelbaum-Pomeroy interests. Inci- 
dentally in connection with the link now being built by the South- 
western from Seville to Mansfield, this will form a new line from 
Cleveland to Columbus. The link which will connect the Webb 
and the Everett-Moore lines will give a through line from Toledo 
to Columbus. 
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ELECTRIC LIGHTING. 


LAKEWOOD, OHIO—The council has voted to issue $50,000 to 
improve the electric light plant. 


COLTON, CAL.—O. L. Emery has been awarded the contract for 
the city electric light plant building. 


ABERDEEN, WASH.—The Gray’s Harbor Electric Light Com- 
pany has secured the contract from the city for street lights for a 
term of ten years at $6.66 a lamp each month. 


BROWNSVILLE, TEX.—The $20,000 cash necessary to secure a 
charter for the electric light and waterworks to be installed here 
has been obtained. Work will commence as soon as the material 
arrives. 


KALAMA, WASH.—The Prebel & Stine Logging Company, of 
Portland and Vancouver, has completed arrangements for the in- 
stallation of an electric light and power plant at its camp near 
Kalama. 


SARATOGA, WYO.—The electric light plant of the Saratoga 
Power and Light Company was destroyed by fire November 1. The 
damage aggregates $6,000, with $4,000 insurance. The plant will 
be rebuilt at once. 


AUBURN, N. Y.—The Citizens’ Light and Power Company is 
considering the establishment of a new power plant in Auburn. 
The proposed station will have a capacity of 15,000 horse-power. 
The cost, exclusive of the site, will approximate $100,000. 


TEXARKANA, ARK.—The Texarkana Light and Traction Com- 
pany has been purchased by the Texarkana Gas and Electric Com- 
pany. The new owners announce that they will at once greatly im- 
prove the light and car service, and will extend the street-railway 
lines. 


WELDON, N. C.—The stockholders of the Roanoke Rapids 
Power Company have elected a board of directors as follows: 
William Habliston, T. C. Williams, Jr., Charles Cohen, Richmond; 
Winthrop Charter, Henry Lewis Morris, New York; T. L. Emry, 
Roanoke Rapids. 


ARGENTA, ARK.—The Argenta Light and Power Company, 
composed of J. M. Griffin, E. A. Ramsey and Vernon Layne, has 
been granted an exclusive franchise for furnishing the city with a 
minimum of sixty arc lights at $10 per month for each light, the 
life of the franchise being thirty-five years. 


WILKESBARRE, PA.—Arrangements are being made for im- 
proving the dam across the Susquehanna river at Nanticoke, pre- 
paratory to the erection of a large power plant at that place. Several 
consignments of tools have arrived from Philadelphia and a tool 
house is being erected at the west side of the dam. 


SAULT STE. MARIE, MICH.—Contracts for improvements to 
the local power plant, to entail an expenditure of $500,000, are to 
be let. The money will be forthcoming from the sale of receivers’ 
certificates. The improvements will increase the capacity of the 
plant by several thousand horse-power and make it the largest in 
the world. 


NEW YORK, N. Y.—The New York Edison Company will erect 
a five-story fireproof power-house on a plot, forty feet by ninety-nine 
feet eleven inches, on the north side of Sixty-fourth street, east of 
Third avenue. Plans are being prepared by the company’s archi- 
tect, who is designing a structure similar to the other power-houses 
in the metropolitan district. 


CHESTER, PA.—The Suburban Electric Company, of which 
former State Treasurer William L. Mathues is president, has pur- 
chased the old Lewis mill in Matthews Hollow, along the Darby 
creek, in Lansdowne. The building will be transformed into a 
power plant, which will supply sufficient current to operate the 
company’s lines in Lansdowne, Yeadon, Morton, Rutledge, Swarth- 
more and Darby. 


GERMAN VALLEY, N. J.—It is reported here that a stock 
company will soon be formed to supply electric light to German 
Valley, Middle Valley and Chester. It is said that a plant will be 


built on the property recently bought by John C. Kennedy from 
the executors of the late John Van Der Vort Stryker, of German 
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Valley, and that the power will be obtained by harnessing the 
mountain stream that runs on the south side of the farm. 


NAPOLEONVILLE, LA.—The electric light committee has ac- 
cepted the bid of Henry Widmer, of New Orleans, for the erection 
of an up-to-date electric light plant for $7,264. While this was noi 
the lowest bid, other bidders’ specifications did not meet the require 
ments of the consulting engineer. The contract calls for the plant 
to be in operation in about seventy-five days after signing. 


LISBON, OHIO—The council at Lisbon has entered into a con- 
tract with the Lisbon Electric Light Company for another period 
of five years for the furnishing of street lights. The first foriy 
lights are to be furnished at the rate of $70 a year each, and the 
remaining five at $62.50 each. These are the same rates as herei: 
fore. Half price will be charged for city hall lights, which for- 
merly were free. 


WATERLOO, N. Y.—The work of surveying a route through this 
section for a transmission line to convey electric current fro 
Niagara Falls to Geneva, Waterloo, Seneca Falls, Auburn, Syracuse 
and intermediate towns is progressing rapidly and rights of wa; 
are being secured without trouble. When this line is in operation 
it is expected to result in the villages securing electric lights and 
power at a considerable reduction from the present prices. 

BALTIMORE, MD.—The $600,000 plant of the Wilmington Ligii, 
Power and Telephone Company, which is practically a duplicat« 
except as to size, of the plant of the Baltimore Electric Power 
Company, has been formally opened. The new plant is located on 
the Brandywine creek, ground having been broken on April 5 lasi 
The capacity is 2,000 kilowatts. The construction was under the 
supervision of James B. Scott, of Baltimore. The company aise 
controls an automatic telephone system, which connects with th 
Maryland Telephone Company. 

AMITYVILLE, N. Y.—At the annual meeting of the Amityvill 
Electric Light and Waterworks companies directors were chosen 
as follows: electric light company—County Clerk Solomon Ketch 
am, John E. Ireland, Samuel Pierson Hildreth, Dr. E. Forrest 
Preston, Captain Elmer W. Davis, Amityville; George W. Cooper 
and Timothy M. Griffing, Riverhead. Waterworks company—sam 
directors as the electric light company, and Joshua P. Jervis ani! 
Charles O. Ireland. The directors organized by again electin: 
Captain Davis president, S. P. Hildreth vice-president, and Solo- 
mon Ketcham secretary and treasurer. Both corporations declare 
dividends of six per cent. 

PORTLAND, ORE.—Articles of incorporation have been filed «| 
Salem by the Garden Fails City Manufacturing, Power and Lighi 
Company. This is the first step in the founding of a new industrial 
town in close proximity to Portland. Portland capitalists have been 
engaged for some weeks in the promotion of this enterprise. This 
has involved the purchase of a tract of 845 acres, lying in a strip 
along the Columbia and on the main line of the Oregon Railroa: 
and Navigation Company, about midway between Multnomah and 
Bridal Veil Falls. As the name cf the corporation indicates, valu 
able power rights have been acquired, and the specific purpose is 
to establish a manufacturing village, the making of woolen cloth 
to be the chief industry. The place will be known as Garden Falls 
City. On the company’s property there are two water-power rights, 
capable of developing an aggregate of 1,400 horse-power. 

BERGEN, N. Y.—At a special meeting of the village board « 
franchise was granted to the Genesee County Electric Light, Power 
and Gas Company, of Batavia, to construct, maintain, use and 
operate a plant for the purpose of transmitting and distributing 
Niagara Falls electrical energy and power, together with powers 
essential or convenient thereto in the village of Bergen, and defin- 
ing the powers, privileges and restrictions of the company. It is 
provided in the franchise that the company shall execute to the 
village and file a penalty bond for $2,000 and guarantee the de 
livery of Niagara Falls power into the village within one year 
from the acceptance of the franchise, unless such delivery shall be 
unavoidably delayed by litigation. The franchise is granted on 
condition that the company shall enter into a contract to light 
the streets at the limit allowed by the statute, $700 to $750, and fur- 
nish power for the waterworks plant for $500 a year. The electric 
transmission line of the company will tap the cable of the Niagara, 
Lockport & Ontario Power Company at Oakfield and be extended 
to Bergen by way of Batavia. 











November 24, 1906 


INDUSTRIAL ITEMS. 


THE DAYTON ELECTRICAL MANUFACTURING COMPANY, 
Dayton, Ohio, has ready for distribution a new series of literature 
descriptive of the “Apple” ignition system. 


THE PHCENIX ELECTRIC COMPANY, Mansfield, Ohio, has 
established a branch office at 83 West Jackson Boulevard, Chicago, 
lll. John Nangle is manager of this office. 


THE STEEL CITY ELECTRIC COMPANY, Pittsburg, Pa., has 
:ppointed W. J. Bramhall as its New York representative, the New 
York office to be located at 136 Liberty street. 


THE TRUXAL-PAINTER MANUFACTURING COMPANY, Chat- 
inooga, Tenn., has developed a motor-driven hoist for lifting 
ick, mortar and concrete in wheelbarrows. Fuil information con- 
yning this apparatus will be furnished upon request. 


THE AJAX LINE MATERIAL COMPANY, Chicago, Ill., has 
asereased its capital stock from $12,500 to $20,000, the increase 
-ing demanded by the growth of its line, which now includes 
gle bolts, mast arms, arc lamp insulators, pulleys and bracket 
xtures. 


THE DE VEAU TELEPHONE MANUFACTURING COMPANY, 
.ew York, has obtained a site and will equip and occupy a new 
:;etory in Brooklyn, N. Y. This company is said to be the first 

inufacturer of “independent” telephone apparatus established in 

is country. 


THE DE LA VERGNE MACHINE COMPANY, foot of East 138th 
sireet., New York city, has issued a folder describing the Klein 
water-cooling tower which it builds. These towers, it is stated, will 
cool the water to from five to fifteen degrees below the temperature 
of the atmosphere. 


THE ATLANTIC INSULATED WIRE AND CABLE COMPANY, 
stamford, Ct., suffered the total destruction of its factory by fire 
on the morning of November 15. The loss was $400,000, fully cov- 
ered by insurance. A contract for new buildings was let while 
the ruins were still smoking, and the company expects to fully 
resume business in sixty days. 


ELECTRICAL REVIEW 


875 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., held the annual convention of its salesmen at the Bellevue- 
Stratford Hotel, Philadelphia, on October 24, 25 and 26. The con- 
vention was attended by the managers of the sales offices of the 
company throughout the United States, the district engineers 
and other officers of the company. 


THE UNION SWITCH AND SIGNAL COMPANY, Pittsburg, 
Pa., announces that it has abandoned the manufacture and sale of 
the torpedo used in the machine on plate 369 of its catalogue, and 
has transferred the business to the Versailles Railway Signal Com- 
pany, of Pittsburg. This company makes a specialty of manufac- 
turing track torpedoes of all kinds for railroad service. The 
Union Switch and Signal Company will continue to manufacture 
and sell the torpedo machine shown on page 369, as heretofore. 


THE CHICAGO PNEUMATIC TOOL COMPANY, Chicago, IIl., 
reports that October, in point of shipments, was the banner month 
in the history of the company. The increase amounted to twenty- 
five per cent over the corresponding month last year. Orders 
booked were forty-five per cent greater than in October, 1905. For 
the ten months ended October 31 the orders were twenty-nine per 
cent greater than during the same period last year. President 
Duntley has sailed for Europe, and will visit France, England and 
Scotland in the interest of the company. He expects to remain 
abroad five or six weeks. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, Chicago, Ill., announces that it has made arrangements 
with G. A. Knoche to represent it as its agent in the southwest- 
ern states. Mr. Knoche was with the Wesco Supply Company for 
a number of years in the capacity of purchasing agent. His 
headquarters are at 539 Frisco Building, St. Louis, Mo., where he 
conducts his business under the name of the Mutual Sales Com- 
pany. His intimate knowledge of the requirements of the elec-, 
trical trade will be of value to the Chicago Fuse Wire and Manu- 
facturing Company. Among the well-known products of this com- 
pany are the “Union” enc!osed fuses and blocks, which are ap- 
proved by the Underwriters’ National Electric Association, and 
also by the Factory Mutual Laboratory, of Boston; “Union” switch 
outlet boxes, conduit boxes and covers, fuse wire and fuse links. 


Reeord of Electrical Patents. 





Week of November 13. 


55,493. CUT-OUT. Rollin A. Baldwin, New Haven, Ct., assignor 
to the Baldwin & Rowland Switch and Signal Company. Filed 
September 8, 1905. The circuit is closed through the arma- 
ture of an iron-clad magnet. 

35,516. ELECTRIC CLOCK. Peter G. Giroud, New York, N. Y., 
assignor to American Electrical Novelty and Manufacturing 
Company, New York, N. Y. Filed October 25, 1905. A spring- 
driven, electrically wound clock. 














835,642. 


835,529. PORTABLE ELECTRIC LIGHT. Conrad Hubert, New 
York, N. Y. Filed May 19, 1905. A pocket battery light. 


835,605. TRAIN-ANNUNCIATOR. Edward A. Everett, Detroit, 
Mich., assignor to the Union Switch and Signal Company, 
Swissvale, Pa. Filed May 8, 1906. An annunciator of the 
drop type. 


835,608. CAP FOR SIGNAL LAMPS. Francis L. Gilman, Mont- 
clair, N. J., assignor to Western Electric Company, Chicago, 
Ill. Filed December 18, 1905. A split cap containing a lens. 


ELECTRIC ACCUMULATOR, 


835,642. ELECTRIC ACCUMULATOR. Paul Schmitt and Charles 
Fabre, Paris, France. Filed November 6, 1902. The support 
for the active material is formed from sheet lead. 


835,647. TELEGRAPH INSTRUMENT. Daniel O. Stinson, Falk- 
ville, Ala. Filed August 26, 1905. A relay with vertical 
armature. 


835,661. ELECTROLYTIC PROCESS OF. MAKING BASES OF 
THE ALKALI EARTH METALS. André Brochet and George 
Ranson, Paris, France. Filed February 14, 1901. The anode 
liquor is composed of a solution of a sulphide of an alkaline 
earth, and the cathode liquor of a solution of chloride of an 
alkaline earth. 


835,685. INSULATING MATERIAL AND METHOD OF MANU- 
FACTURING SAME. George Kelly, Hinsdale, Ill. Filed April 
24, 1906. A fabric is coated with zinc oxide containing a 
binder which is vulcanized. 


835,704. SELECTIVE SIGNAL FOR TELEPHONE SYSTEMS. 
Michael H. Degnan, Nashua, N. H. Filed February 20, 1906. 
A tilting box containing a zig-zag channel within which moves 
a roller. 


835,728. CONTACT SPRING FOR TROLLEY HARPS. John Hens- 
ley, Huntington, Ind. Filed March 22, 1906. V-shaped con- 
tact springs are interposed between wheel and arms. 


835,731. TROLLEY FOR ELECTRIC RAILWAYS. Ezra F. Lan- 
dis, La Salle, N. Y. Filed September 11, 1905. The wheel 
is provided with an annular chamber within which are re- 
tainers. 


835,750. AUTOMATIC TRANSMITTER FOR TELEGRAPHIC 
SYSTEMS. John Gell, Highgate, London, England. Filed No- 
vember 28, 1904. Renewed October 19, 1906. A star feed- 
wheel device for feeding punched telegraphic tape, 
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835,751. AUTOMATIC TRANSMITTER FOR TELEGRAPHIC 
SYSTEMS. John Geil, London, England. Filed September 
29, 1905. An instrument for automatic telegraphy, utilizing a 
pair of main and auxiliary contacts. 


835,755. ELECTRICAL MEASURING INSTRUMENT. Frank 
Holden, Rugby, England, assignor to General Electric Com- 
pany. Filed January 2, 1904. The actuating coil moves be- 
tween the opposed curved poles of the permanent magnets. 





835,763. ELECTRIC CURRENT REGULATOR. Oscar H. Pieper 
and Alphonse F. Pieper, Rochester, N. Y. Filed February 7, 
1906. A regulating rheostat. 


835,772. TELEGRAPH REPEATER. Paul E. Bliss, Leesburg, 
Fla. Filed April 18, 1906. The parts are in duplicate. 


835,801. TELEPHONE WIRE SECURING MEANS. Harvey W. 
Ragsdale, Morgantown, Ind. Filed June 19, 1905. The wire 
is held on two arms and kinked by a lever placed between 
them. 


835,802. TELEPHONE EXCHANGE SYSTEM. Harry G. Webster, 
Chicago, Ill., assignor to Milo G. Kellogg, Chicago, Ill. Filed 
December 16, 1904. A method of arranging a simple battery 
system. 


835,807. WARP STOP-MOTION FOR LOOMS. John T. Bolton, 
Fall River, Mass., assignor of one-half to George Grime, Fall 
River, Mass. Filed February 8, 1905. An electrically operated 
safety device. 


835,816. ELECTRIC CANDLE LAMP. Constant K. Decherd, Meri- 
den, Ct., assignor to International Silver Company, Meriden, 
Ct. Filed April 16, 1906. A design of incandescent lamp 
socket. 


835,841. ELECTRIC HEATER. Frederick M. Vogel, Lynn, Mass., 
assignor to General Electric Company. Filed March 31, 1906. 
A heater composed of a receptacle having high thermal con- 
ductivity so proportioned that the temperature remains sub- 
stantially 100 degrees centigrade. 








835,841. Enectrric HEATER. 

835,848. ELECTRIC SIGN LETTER. Charles A. Chase, Chicago, 
ll. Filed April 13, 1905. The lamp connections are carried 
through the hollow sign supports. 

835,860. MICROTELEPHONE. Arvid A. Lind, Malmé, Sweden, 
assignor to Elektromilitiira Aktiebolaget, Stockholm, Sweden. 
Filed February 28, 1905. The granular resistance is held be- 
tween two diaphragms. 

835,865. HEAD TELEPHONE SET. Joseph Pieringer, Jersey City, 
N. J., assignor to Western Electric Company, Chicago, Ill. 
Filed December 1, 1905. A head-set carrying receiver and trans- 
mitter. 
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835,868. CENTRAL ENERGY SYSTEM FOR TELEPHONE Ex. 
CHANGES. John G. Roberts, Evanston, IIl., assignior to West- 
ern Electric Company, Chicago, Ill. Filed April 2, 1903. Makes 
use of two doubly wound relays with means of controlling the 
currents through the two windings. 


835,870. ALTERNATING-CURRENT POLE-CHANGER CIRCUIT. 
Edwin H. Smythe, Chicago, Ill., assignor to Western Electric 
Company, Chicago, Ill. Filed February 1, 1906. A pole-changin 
device for party-line telephones. 


835,878. AUTOMATIC TELEPHONE EXCHANGE FOR DOUBLE- 
WIRE TELEPHONE SYSTEMS. Gotthilf A. Betulander, Stocix- 
holm, Sweden. Filed April 5, 1904. Connections are made 
through the step-by-step movement of a slide. 


835,909. SECTION INSULATOR FOR TROLLEY ROADS. Char':s 
M. Means, Punxsutawney, Pa., assignor to H. W. Johns-Manvi!le 
Company. Filed April 9, 1906. The metal bed-pieces carry 
metal bells to which the strain insulator is attached. 


835,918. MILKING-MACHINE WITH ELECTROMAGNETIC CLOs- 
ING DEVICE. Axel Sabroe, Aastrup, Germany. Filed Feb- 
ruary 1, 1906. The circuit is completed through the fluid, and 
when broken by its stoppage the valve is automatically closed. 

835,938. ELECTRIC INCANDESCENT LAMP. Francis M. *. 
Cazin, Hoboken, N. J. Filed February 2, 1899. Renewed Ap:il 
15, 1902. The filament is made of a permanent metal covered 
with one or more layers of other metal having less affini'; 
for oxygen. 


835,946. ELECTRIC GAS-LIGHTER. Giorgio Giorgi, Florence, 
Italy. Filed September 16, 1905. An electromagnetic gas valve. 


o 
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835,865. Hrap TELEPHONE SET. 


835,951. SIGNALING ON RAILWAYS. Charles M. Jacobs and 
Robert J. Insell, Reading, England. Filed July 2, 1906. The 
operation of the signals is controlled by the passage of the 
cars. 


835,960. APPARATUS USED IN ELECTROPLATING. Albert J 
Leaver, London, England. Filed June 11, 1906. A propeller 
for circulating electroplating liquids. 


835,982. DEVICE FOR REGULATING THE ELECTRIC SPARK 
OF GASOLENE ENGINES. Herbert O. Phillips, Warwick, 
R. I. Filed December 19, 1905. A cam-actuated igniter. 


836,019. MULTIVOLTAGE SPEED CONTROLLER. Alexander D. 
Du Bois, Chicago, Ill., assignor to Western Electric Compauy, 
Chicago, Ill. Filed January 13, 1906. The proper amount of 
field resistance for the different voltages is automatically in- 
serted by the starting controller. 


836,036. AUTOMATIC MOTOR STARTER. William F. Hendry, 
New York, N. Y, assignor to Western Electric Company, Chi- 
cago, Ill. Filed October 16, 1905. Unit switches operated stc- 
cessively by different current strengths. 


836,062. CIRCUIT CLOSER FOR TROLLEY SIGNALS, = Alex- 
ander Bevan, Providence, R. I., assignor to the Record El««- 
tric Railway Signal Company, Providence, R. I. Filed Febrii 
ary 6, 1906. The circuit controlling the signal is closed by 
the passage of the cars. 


836,070. OSCILLATION RESPONSIVE DEVICE. Lee de Forest, 
New York, N. Y. Original application filed January 18, 19°». 
Serial No. 296,615. Divided and this application filed May !", 
1906. Two electrodes are enclosed in an exhausted vess 
means provided for heating one of them. 


836,071. OSCILLATION RESPONSIVE DEVICE. Lee de Fores’, 
New York, N. Y. Original application filed January 18, 190%, 
Serial No. 296,615. Divided and this application filed May 1, 
1906. A partially exhausted vessel in which are two electrodes, 
the gas medium being rendered sensitive to electric oscil!a- 
tion by means of a source of electrical energy. 


836,072. AEROPHONE. Lee de Forest, New York, N. Y. Original 
application filed December 11, 1905, Serial No. 291,222. Divided 
and this application filed December 22, 1905. A device for 
continuously transmitting trains of electromagnetic waves. 





